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Preface 
 
We cordially welcome you to the Sediment 2011 conference of the Central European 
section of the Society for Sedimentary Geology (SEPM-CES) and the Geologische 
Vereinigung (GV) at the University of Leipzig. The central theme of this year’s meet-
ing is “Sediments: Archives of the Earth System” in order to bring together young and 
established researchers from all fields of soft-rock geology and beyond to shape a 
stimulating interdisciplinary program on the role of sediments in understanding the 
System Earth and the evolution of paleoenvironments and climate through time. We 
hope that your scientific contribution and our organizational efforts will make this con-
ference a great success. 
Leipzig is a large, dynamic city in Saxony with a living history and highly diverse cul-
tural offerings. The University of Leipzig was founded more than 600 years ago and 
became a renowned research institution with a high academic reputation. Although 
the beginnings of the geological collections date back to the middle of the 18th cen-
tury, the first professorship for Mineralogie und Geognosie was not established be-
fore 1842 (Carl Friedrich Naumann). In its heydays, the institute was represented by 
outstanding geologists like Hermann Credner, Hans Stille and Franz Kossmat. In its 
changeful history, the institute experienced several ups and downs over the last cen-
tury and was re-founded as the Institut für Geophysik und Geologie after the German 
re-unification in 1993.  
We wish you all a thriving conference and a highly memorable time in Leipzig. 
 
Leipzig, June 2011 
Thomas C. Brachert, André Bornemann, Werner Ehrmann 
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and the questions of the Catagenesis
Voigt, I. et al.: Climate-controlled sediment dynamics in the 
Mar Del Plata Canyon at the continental margin of Argentina
16:50 – 17:10 Reuning, L. et al.: The growth pattern of a basin-scale 
Miocene barrier reef system in a tectonically active 
environment, Barcoo Sub-basin, Australian North West Shelf
Mielck, F., Hass, H.C.: Detection of sediment distribution 
and dynamic bedforms using hydroacoustic means in the 
Sylt-Rømø Basin (Germany, Denmark)
17:10 – 17:30 Basher, H. et al.: Microfacies, structure and depositional 
environments of Pleistocene flat reef, the Red Sea, Sudan
Discussion
17:30 – 17:50 Gischler, E.: Origins of modern carbonate mud: mostly 
biogenic, hardly ever anorganic precipitate?
Discussion and closing ceremony
Ice breaker takes place at 19:00 (Thursday, 23/06/11; Talstraße 35 - Institut für Geophysik & Geologie)
Abstracts - VII - SEDIMENT 2011, Leipzig
 
PALAEOCLIMATIC SIGNIFICANCE OF THE CLAY MINERALS IN 
PRODUCTIVE SERIES (LOWER PLIOCENE) FROM THE WESTERN  
FLANK OF THE SOUTH CASPIAN BASIN 
 
Elshan Abdullayev1, Eldar Huseynov2, Chingiz Khalifa-zadeh3 
 
1Integrated Geological Exploration and Topographical Department, SOCAR:  
Azerbaijan; elshanabdullayev@yahoo.com; 2Geology Institute of Azerbaijan National 
Academy Science: Azerbaijan; 3Azerbaijan State Oil Academy: Azerbaijan 
 
Clay minerals are widely applied in reconstructing paleoclimate and many analysis methods 
are involved. Among then the X–ray diffraction analysis (XRD) is mainly used for 
identification clay mineral assemblages and chemical analysis are used as well. This paper 
considers paleoclimate of Lower Pliocene sediments on the based clay minerals. 
Clay minerals in 17 samples collected from the Productive Series (Lower Pliocene 
Sequences) in the Western Flank of the South Caspian Basin on oil field Bulla Daniz have 
been examined using X-ray diffraction techniques. The result shows that the clay mineral 
species are predominated by illite, smectite, and kaolinite and chlorite take part  
Presence of high content of smectite and illite concentrations in Productive Series sediments 
from Western Flank of the South Caspian Basin on oil field Bulla Daniz is accordance with 
arid climate of that period. However, lower amount of kaolinite and the occurrence of 
smectite in the Productive Series sediments indicate a gradual shift from warm and humid to 
more seasonal climate.  
Beside small content kaolinite very clear correlation with gibsium beds in upper part of 
Productive Series again conform arid climate in early Pliocene basin of the Western Flank of 
the South Caspian Basin. 
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THE CATHODOLUMINESCENCE COLOURS OF QUARTZ AS 
SOURCE ROCK INDICATORS REVISITED 
 
Carita Augustsson1, 2, Annalena Reker2 
 
1Institut für Geowissenschaften, Friedrich-Schiller-Universität Jena, carita.augustsson@ 
uni-jena.de; 2Institut für Geologie und Paläontologie, Westfälische Wilhelms-Universität  
Münster, Germany 
 
The detrital fraction of sandstones mostly is predominated by quartz. In spite of this, quartz 
rarely is used in provenance studies. We have established a provenance scheme for catho-
doluminescence (CL) colour wavelength spectra of quartz. CL light is produced when quartz 
is bombarded with electrons. If lattice defects occur, this causes electrons in the quartz to 
jump between different energy levels. Due to the kind and the frequency of defects, CL spec-
tra of quartz from volcanic, plutonic and metamorphic rocks differ significantly. This has been 
known for decades, but is now viewed with scepticism by many researchers. Therefore, the 
use of CL colours of quartz to reveal source rock types of sediments is worth more attention. 
For this study, we analysed > 1000 quartz crystals in > 50 samples from diverse magmatic 
and metamorphic rocks of varying age and from different tectonic settings to determine their 
typical CL colour wavelength spectra. CL spectra were measured to avoid the subjective 
optical colour identification. We applied identical operative settings for all measurements (10 
kV, 0.6 µA/mm2, 50 s. analytic time). With the used settings, no significant changes in the 
spectral shapes were observed during analysis. CL spectra of quartz usually are dominated 
by two emission bands in the blue and red wavelength intervals (apparent peak positions at 
ca. 470-490 nm and 600-640 nm). The peak intensities vary with CL colour. We determined 
the relative intensities of the main peaks (here defined as the apparent intensity of the peak 
compared to the intensity in the trough between the peaks) to determine the CL colour, be-
cause the shape of a spectrum, rather than the absolute intensities of the peaks, lead to the 
different CL colours. The relative peak heights for bright blue-luminescent plutonic quartz 
(> 1.5 and < 1.5 for the peaks in the blue and red wavelength interval, respectively) can be 
discriminated from both red and violet volcanic (> 1.5 for both peaks), and brown and dark 
blue metamorphic quartz (< 1.5 and > 1, respectively). We conclude that the measurement of 
CL colour wavelength spectra of detrital quartz is a fast and straightforward method to de-
termine quartz-bearing source rocks of sandstones. 
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A STUDY OF THE ‘PRODUCTIVE’ AND ‘RED’ SERIES 
SEDIMENTARY SEQUENCES (LOWER PLIOCENE)  
OF THE SOUTH CASPIAN BASIN  
 
A.N. Babazade 
 
Geology Institute of the Azerbaijan National Academy of Sciences 
 
This report comprises a detailed stratigraphical, petrographical and geochemical study of the 
Pliocene ‘Productive and ‘Red’ Series (Low Pliocene) of the South Caspian Basin. These 
methods have led to an improved understanding of the sedimentation of the Productive and 
Red Series individually and provide the basis for improved recognition of correlation tie 
points between them. Sample material all comes from wells drilled within known fields of the 
Absheron Sill (Absheron-Balkhan Trend) that fringes the northern margin of the South 
Caspian Basin. This sill forms a marked bathymetric high connecting the Absheron Penin-
sular of Azerbaijan with the Cheleken Peninsula of Turkmenistan. This bathymetric high 
separates regions of much deeper water to the north and south. Sediments deposited within 
the South Caspian Basin were laid down by a number of rivers systems that fed centripetally 
into the region, induced by intense basinal subsidence. The sediments of the Absheron Sill 
were laid down by two separate rivers systems, the palaeo-Volga to the northwest and the 
palaeo-Amu Darya to the southeast deposited differing sedimentary packages. Sedimentary 
packages in different areas of the South Caspian Basin have been deposited from separate 
river systems, leading to futher problems of sequence characterization and correlation. The 
study also benefits from the inclusion of large amounts of previously unreleased geological 
and geophysical data. Geophysical data recompiled and presented along a unified format 
reveals the detailed structure of 10 giant fields along the Absheron Sill Trend. These are all 
large anticlinal structures with multiple reservoir horizons. The Productive Series and Red 
Series have recognizable chemical signatures. It has been possible to differentiate the Pro-
ductive and Red Series source from two separate river systems purely in the basis of their 
chemical criteria. Chemical analysis has only permitted the classification of samples into 
either Upper or Lower Productive or Red Series. A highly variable sample coverage from 1 to 
25 samples per well. Petrography reveals the sediments of the Productive Series to be 
quartz arenites, sometimes subfeldspathic and sublithic. 
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TSUNAMI DEPOSITS – SEDIMENTOLOGY AND ARCHIVE 
 
Heinrich Bahlburg 
 
Institut für Geologie und Paläontologie, Universität Münster; HBahlburg@uni-muenster.de 
 
The generation of tsunami is an intrinsic process of plate tectonics. They are mostly caused 
by relatively shallow earthquakes at subduction zones, which cause significant vertical 
movements along long submarine fault segments. Since the inception of plate tectonics, the 
margins of ocean basins containing subduction zones have almost regularly experienced the 
impact of tsunami of variable magnitude. In ocean basins bordered by passive margins, in-
traplate ruptures have occasionally triggered substantial tsunami. Other causes of tsunami 
include volcano eruptions, submarine slides, often in the wake of earthquakes, and oceanic 
meteorite impacts. In the past 20 years, sediment depositing tsunami have occurred at a rate 
of slightly more than one every 2 years. Contrary to this frequency and the intimate connec-
tion of tsunami to plate tectonics, the deposits of tsunami in the rock record are extremely 
rare. This may be due either to a relatively poor preservation potential of such deposits in 
litoral regions, or the lack of uniquely characteristic sedimentary features. 
Tsunami deposits are often difficult to distinguish from storm deposits. The putatively well 
defined distinguishing criteria presented in some papers in the early 2000s have uniformly 
been demonstrated to be largely misleading. The one discriminating feature is probably that 
tsunami tend to reach further inland than storms, tsunami deposits may thus be found at 
greater distances from the shore. 
Tsunami deposits may form during runup or backflow in onshore and offshore environments. 
Very little is known about offshore tsunami sediments. Shallow marine offshore deposits are 
prone to immediate reworking by waves, sub-wave base deposits very likely occur as turbi-
dites and are thus difficult to distinguish from non-tsunamigenic strata. Onshore deposits 
present themselves either as dm thick layers and ridges of clay to cobble size material, often 
masking small topographic features of beaches and coastal plains, or as accumulations of 
blocks and boulders. Tsunami sands may be structureless, graded or, rarely, cross bedded. 
They may fine and thin landward, contain ripup clasts, and are marked frequently by thin 
veneers of heavy minerals at the base. These trends depend entirely on the size distributions 
available where sediment is entrained during runup or backflow. Entrainment takes place 
mostly in near coast shallow water or on the beach and coastal plain. Associations of forami-
nifera and diatoms, among others, often help to define these environments and allow to dis-
tinguish runup from backflow deposits. Tsunami deposits are preferentially preserved, and 
recognized, in subsiding lowlands, coastal and near-shore river inundation plains, and on 
coastal terraces. 
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PROVENANCE AND GEODYNAMIC SIGNIFICANCE OF THE 
SZOLNOK FLYSCH (A LATE CRETACEOUS TO PALEOGENE 
FLYSCH SEQUENCE IN HUNGARY) 
 
Björn Baresel1, Tamás Mikes2, Hilmar von Eynatten1 
 
1Geowissenschaftliches Zentrum der Universität Göttingen, Abteilung Sedimentologie und 
Umweltgeologie, Germany, bjoern@heldenepos.de; 2Biodiversity and Climate Research 
Centre (BiK-F), Goethe-Universität Frankfurt, Germany 
 
Upper Cretaceous to Miocene flysch successions occur in a small belt of isolated basins, 
extending from the Southern Alps along the outer margin of the External Dinarides up to the 
Eastern Carpathians. One of these basins, the Szolnok flysch unit, is situated in crucial posi-
tion in the Intra-Carpathian area in E Hungary, underlying the Neogene fill of the Pannonian 
Basin. The Late Cretaceous to Paleogene turbidite sediments extend from Szolnok (Hun-
gary) in the W as far as Carei (Romania) in the E in roughly E-W direction. Although numer-
ous scientific and exploratory wells traversed the Szolnok flysch body in the 1960s and 
1970s, little is known about the sedimentary provenance of this highly exotic tectonostrati-
graphic unit.  
This is a first attempt to adopt a combined methodic approach using whole rock geochemical 
data, detailed heavy mineral analyses and sandstone petrography in order to constrain the 
provenance of the Szolnok flysch. The focus is directed to heavy mineral analyses aiming to a 
(1) fast and reliable quantification of the heavy mineral spectrum using Raman spectroscopy 
for species identification, and (2) single-grain geochemical analyses of garnet, tourmaline, Cr-
spinel, and apatite using electron microprobe. Results indicate a complex mixture of continen-
tal and oceanic crustal sources. Source lithologies comprised Barrovian metasediments, high-
pressure rocks, ophiolites and granitoids.  
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MICROFACIES, STRUCTURE AND DEPOSITIONAL ENVIRONMENTS 
OF PLEISTOCENE FLAT REEF, THE RED SEA, SUDAN 
 
Hamed Basher1, Robert Bussert2, Wilhelm Dominik3 
 
¹Faculty of Petroleum and Minerals, Al Neelain University, Khartoum, Sudan,  
alhajhamedzahoo.com; ²Institut für Angewandte Geowissenschaften, TU Berlin, Germany;  
³Institut für Angewandte Geowissenschaften, TU Berlin, Germany 
 
In the far north-eastern part of Sudan the Pleistocene coral reef terraces characteristics most 
of the Sudanese Red Sea coast forming an old well-defined fringing reef extending parallel to 
the coast line with average high three meters.  Based on investigation of their geometry,   
lithology and contents of different coral growth forms it can be distinguished their front reef 
zone, back reef zone as well as reef flat zone. The reef flat zone is characterized by excellent 
flat surface with about 2 kilometer width and high reach to 7 meter according to the mean 
sea level.  Many looks like parallel tidal channels crossed the flat zone while it extends paral-
lel to the shore line. Throw field observation and petrographic examination four Microfacies 
have been documented that includes microfacies (A) calcareous spongy wackestone with 
extraclasts, (B) branched spongy bafflestone, (C) large bivalve grainstone-packestone and 
(D) calcareous spongy framestone exhibit intensive boring. Microfacies (A) and (C) deposited 
in lagoon and lagoon shoal respectively, while facies (B) and (D) occur on platform-margin 
reef. Microfacies (A) form a spaced cluster matrix supported reef which indicate much quit 
water condition. This microfacies represented colonization stage of reef growth. Microfacies 
(B) represented close cluster/frame reef which considered a grade to frame reef. Microfacies 
(D) represented skeleton-supported filled frame reef and indicating to rough water environ-
ment. The microfacies succession of the reef flat shows a wave-cut action which indicates 
three respective stages of sea level regression.  
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CYCLICITY OF THE LOWER BUNTSANDSTEIN IN THE EASTERN 
PART OF THE CENTRAL EUROPEAN BASIN, WESTERN POLAND 
 
Anna Becker 
 
Department of Deep Structures Geological Mapping, Polish Geological Institute –  
National Research Institute, Poland, anna.becker@pgi.gov.pl 
 
The Lower Buntsandstein of Western Poland is developed as a fine clastic succession with 
limy intercalations defined as Baltic Formation. This formation corresponds to the Calvörde 
and Bernburg formations of the German part of the Central European Basin in which very 
distinct cyclicity were recognized (Röhling 1991, Szurlies et al. 2003). On the basis of a de-
tailed well-log analysis 20 to 22 small-scale cycles (GR-cycles) were distinguished by Becker 
(2005). These GR-cycles correspond well to the small-scale cycles distinguished by Röhling 
(1991) and Szurlies et al. (2003). During the presented project two fully cored and one partly 
cored well sections of the Baltic Formation were investigated in terms of the facies develop-
ment and cyclic pattern of the succession in Western Poland. Ten facies were recognized (1-
10, Becker 2010) of which eight belong to clastic facies type and two represent carbonate 
facies type. Deposition took place in an epicontinental basin dominated by wave action.   
Facies changes were caused by migration of boundaries of sub-environments like: sabkha, 
restricted lagoon, embayment, sand bars, oolitic shoals and open lagoon. In the southern 
part of the basin small deltas were recognized. The pattern of the facies changes has only 
partly a cyclic character. The recognized sedimentary cycles are deepening-upward, shallow-
ing-upward or symmetric cycles. In parts of the succession no cyclicity could be recognized. 
The cyclic character of alternation of facies of clastic type and facies of carbonate type is 
more distinct than that of environmental oscillations. So called carbonate cycles with carbo-
nate facies type at the base and clastic facies type at the top were distinguished. They cor-
respond more or less to the GR-cycles, though the boundaries of both cycle types are not 
identical. No correlation between GR-cycles and sedimentary cycles could be recognized. 
 
 
Becker, A. (2010): SDGG, 72: 20. 
Röhling, H.-G. (1991): Geol. Jb., A 119: 3-24. 
Szurlies, M., Bachman, G.H., Menning, M., Nowaczyk, N.R., Käding, K. (2003): Earth and Planetary 
Sci. Lett., 212, 263-278. 
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BURIAL HISTORY AND DIAGENESIS IN BUNTSANDSTEIN AQUIFER 
SANDSTONES OF THE THURINGIAN SYNCLINE (GERMANY) 
 
Daniel Beyer, Marika Götze, Cindy Kunkel, Ulrike Hilse, Michaela Aehnelt, 
Dieter Pudlo, Thomas Voigt, Reinhard Gaupp 
 
Institute of Geosciences, Friedrich-Schiller-University Jena, daniel.beyer.1@uni-jena.de 
 
We present preliminary results of petrographic investigations on Buntsandstein and Keuper 
sandstones of the Thuringian Basin in central Germany. This study is part of a collaborative 
research project examining the basin wide movement of fluids in the subsurface (INFLUINS 
– integrated fluid dynamics in sediment basins). Therefore investigations on the diagenetic 
and burial history of the aquifer sandstones are essential. Thereby analysis on the reactivity 
of mineral components exposed to fluids during burial diagenesis and to recent fluids is a key 
in the understanding of fluid migration. 
Preliminary results of Buntsandstein sandstones petrography (gained from polarized 
microscopy, EMPA, SEM) reveal an early precipitation of quartz cement, the formation of 
illite- and hematite coatings, strong sulfate and carbonate cementation and the dissolution of 
feldspars during eodiagenesis. Carbon isotope data indicate an influence of meteoric water 
during carbonate cementation. At some locations minor amounts of eodiagenetic kaolinite is 
present. Mineral alteration features are linked to complex mineral (rock) - fluid reaction during 
mesodiagenesis and telodiagenesis, like hydration of anhydrite, dissolution of carbonates, 
precipitation of late diagenetic meshwork illite and albitization of K-feldspars. Correlations of 
porosity and permeability data imply a facies and mineralogical control on these petro-
physical attributes and consequently on fluid flow characteristics. 
In order to investigate the burial history of the studied lithologies vitrinite reflectance analysis 
were performed on Keuper sediments from wells and surface outcrops in the study area. Rm-
values of 0.7 % in average are commonly maintained in the study area. Such values indicate 
maximum burial depth of 1800 m for Lower Keuper sandstones. Even higher values are 
linked to nearby fault structures and related higher heat flows or to deep burial in inverted 
grabenstructures. 
Therefore diagenesis of the Buntsandstein proceeded in greater depths then formerly 
proposed. The erosional gap between Keuper and Quaternary strata comprises 
approximately 1800 m, associated with a change in underground fluid pathways.   
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PLIO- AND PLEISTOCENE CLIMATE OF THE FLORIDA REGION 
INFERRED FROM CORAL STABLE ISOTOPE DATA 
 
Aron Böcker1, Thomas Brachert1, Markus Reuter2 
 
1Institut für Geophysik und Geologie, Universität Leipzig; aron.boecker@uni-leipzig.de; 
2Institut für Erdwissenschaften, Karl-Franzens-Universität Graz 
 
Pliocene climate models suggest a permanent El Nino state with an enhanced variability, 
while the debate about a permanent El Nino state during the Pliocene Warm Period climate 
remains controversial. In this study we investigate the possible signatures of ENSO variability 
during the Pliocene and Pleistocene climate using data from reef corals collected from out-
crops of the Plio-Pleistocene Caloosahatchee Formation (2.0-1.6 Ma) in southern Florida. 
This area is particularly sensitive to the AO/NAO/AMO and ENSO. The gradual uplift of the 
Isthmus of Panama during the Late Miocene/Early Pliocene increasingly restricted the ex-
change of water masses between the Tropical Pacific and the southern North Atlantic and 
Caribbean Sea. Closure of the Central American Seaway finally lead to a deflection of warm 
Caribbean water masses into the Gulf of Mexico and the North Atlantic. This newly formed 
Gulf Stream System also brought warm surface water masses to the Florida Peninsula.  
According to X-ray diffraction, the coral skeletons selected for this study have fully (100%) 
retained the original aragonitic composition. In addition, the presence of conspicuous density 
bands visible in radiographs from coral slabs oriented along the axis of maximum growth 
represents another good evidence for a pristine type of preservation. Both is a precondition 
for meaningful stable isotope results. For stable isotope analysis corals were microdrilled 
with monthly resolution along transects parallel to the corallites. Stable isotope measure-
ments were performed using a KIEL IV carbonate device attached to a MAT 253.  
Measurements of annual growth rates of Solenastraea sp. revealed a large variation ranging 
from 2.2 mm/a to 8.2 mm/a with a mean of 4.7 mm/a. The latter value is close to measured 
growth rates documented by other studies on recent Solenastrea sp. from Florida Bay. The 
oxygen stable isotope data (total δ18O range from -0.59 to -4.36 ‰ V-PDB; mean: -
2.33 ‰) imply seasonal SST changes of 13°C assuming no seasonal change in seawater 
δ18O composition. Years of strong SST variability in alternation with years of low SST variabi-
lity suggest a seasonal movement of the ITCZ with following trade winds similar to modern 
climate patterns in Florida with the influence of a possible El Nino Oscillation.  
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NEW INSIGHTS INTO LONG-TERM PALEOCEANOGRAPHIC 
CHANGES DURING THE LATE PALEOCENE TO MIDDLE EOCENE 
IN THE EASTERN NORTH ATLANTIC 
 
A. Bornemann1, S. D‘haenens2, J.A. Lyman3, R.D. Norris3, 
S. Schouten4, R.P. Speijer2 
 
1University of Leipzig, Institute of Geophysics & Geology, a.bornemann@uni-leipzig.de; 
 2K.U. Leuven, Department of Earth & Environmental Sciences, Belgium; 3Scripps Institution 
of Oceanography, University of California San Diego, USA; 4NIOZ, Texel, The Netherlands 
 
The early Paleogene is characterized by a greenhouse climate punctuated by at least two 
transient hyperthermal events (<200 ky) introducing the longer lasting Early Eocene Climatic 
Optimum (EECO, 52–54 Ma). This episode of warmth is subsequently followed by a general 
long-term cooling trend culminating in the Eocene-Oligocene glaciation. A number of more or 
less detailed foraminiferal δ18O and δ13C long-term records for the late Paleocene to middle 
Eocene interval have been published during the last two decades, yet most of them are from 
the Southern and Pacific oceans.  
Here we present new detailed planktic and benthic foraminiferal isotope records from DSDP 
Site 401, which is situated on the North Biscay margin and represents thereby one of the 
most northern scientific drill sites providing pelagic carbonates of Paleocene to middle Eo-
cene age. The study interval has been investigated with respect to the δ18O and δ13C compo-
sition of planktic (Acarinina, Hantkenina, Morozovella, Morozovelloides and Subbotina) and 
epibenthic foraminifera (Cibicidoides and Nuttallides truempyi). A fairly good core recovery in 
combination with well preserved foraminiferal calcite makes this site suitable for correlations 
and comparison with previously published long-term records from the Pacific Ocean (e.g., 
Allison Guyot, Shatsky Rise) and the Southern Ocean (Maud Rise). Benthic foraminiferal 
data of both δ18O and δ13C are well in line with the multi-site compilation of Zachos et al. 
(2008, Nature) showing the well know long-term shift towards heavier δ18O values. By con-
trast, surface dwelling planktic foraminifera don’t show any indication for a middle Eocene 
cooling, while subsurface dwelling taxa display a minor increase in δ18O. This again raises 
doubt about a general surface water cooling as already proposed by Pearson et al. (2007, 
Geology) based on data from Tanzania. 
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A LATE NEOPROTEROZOIC DIAMICTITE OF SOUTHERN  
KAZAKHSTAN: CONFIRMATION OF (PERI-)GLACIAL DEPOSITION 
 
Kolja Bosch1, Christoph Heubeck1, Gerhard Franz2 
 
1Institut für Geologische Wissenschaften, Freie Universität Berlin; kojabo@googlemail.com; 
 2Institut für Angewandte Geowissenschaften, Technische Universität Berlin 
 
Late Neoproterozoic sections of the Malyi Karatau Range of southern Kazakhstan include 
thick volcanic and volcaniclastic strata (Kurgan Fm.) overlain by diamictites (Aktas Tillite) and 
a thin cap carbonate of poorly constrained age (Meert et al., 2010). Paleogeographic recon-
structions place this region in a near-equatorial latitude and open marine setting. We investi-
gated composition and texture of this diamictite at the Kyrshabakty type section in order to 
confirm its (peri-)glacial deposition, to constrain clast provenance and to contribute to the 
general knowledge of the Late Neoproterozoic icehouse world. 
The Aktas Tillite at Kyrshabakty (43°32'2" N, 69°57'10” E) reaches ca. 60 m thickness and is 
composed of nearly unsorted clasts ranging from clay- to gravel-size in an unsorted red to 
green fine-grained matrix (>>50% of volume). Bedding is poorly defined by clast alignment 
and size banding; clast rounding appears inversely related to size. Clast composition at Kyr-
shabakty is nearly monomict. Clasts consist of green, clay-rich, fine-grained, silicic flow-
banded ignimbrites rich in pink alkali feldspar and subordinate quartz, which are clearly local-
ly derived from abundant ignimbrites of the underlying Kurgan Fm., rare yellow to pink tuff 
fragments and grey chert clasts. Thin section petrography and XRD inidcated a high degree 
of mineralogical similarity between clasts (n=4) and matrix (n=1), identifying sanidine, quartz 
and glauconite in all samples. IR-spectroscopy demonstrated illite to be the principal clay 
component, low proportions of glauconite and an absence of chlorite. Kaolinite was identified 
only in a single weathered tuff clast and is likely a recent product. 
Based on the geological context, mineral parageneses and CIW and CIA indices, we inter-
pret the Aktas diamictite as a tillite, i.e., a product of glacial or debris flows of periglacial  
origin in a continental setting. 
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GIANT TSUNAMIS; THEIR GENERATION AND RECOGNITION IN 
THE  STRATIGRAPHIC RECORD 
 
M.E. Brookfield 
 
 Department of Environmental, Earth and Ocean Sciences, University of Massachusetts at 
Boston, Boston, MA, U.S.A. mbrookfi@hotmail.com 
 
Tsunami waves are produced by any non-meteorological process, which vertically displaces 
the sea surface. Tsunami of the order of metres in amplitude are relatively common in all 
oceans: more than 2,000 tsunami have been recorded during the past 4,000 years, some 
with run-up heights of over 100 metres. Coastal and shallow-water tsunami deposits should 
thus be common in the stratigraphic record, but very few have been described, because dis-
tinguishing small tsunami deposits from deposits of large waves associated with storms and 
hurricanes is difficult, if not impossible, in shallow water. Tsunami capable of affecting deep 
shelf and oceanic sea floors, however, need to be of very large amplitude and wavelength 
since wave motion extends only to a depth of about one half the wavelength, and lateral  
motion is dependent on the wave amplitude. Most open ocean tsunami waves have the re-
quired wavelengths (up to 100 kilometres of so) but not the amplitude (a few metres maxi-
mum) to significantly move sediment in deep water. Large meteorite impacts into oceans can 
immediately displace the entire water column and generate tsunamis initially higher than the 
depth of the ocean, but these are rare. In contrast, submarine landslides can generate tsu-
namis nearly as high as the initial displacement if the slide is fast enough. Enormous mass 
flows occur from oceanic islands and continental margins such as Hawaii and the Canary 
Islands. Slide-generated tsunami deposits should thus be abundant in the stratigraphic 
record and can be modeled in some detail if the area, volume and rate of movement of the 
slide can be given. Tsunami deposits can be recognized primarily as rapidly deposited, tabu-
lar and extensive unusually coarse layers laid down (or at least) reworked by traction       
currents within finer grained sections: but, it is very difficult to separate these from deposits of 
storms and hurricanes in coastal areas. In deeper water environments, curiously, tsunami 
deposits are probably easier to recognize, since only very large waves can move (or rework) 
coarser sediments there. Unfortunately, such sediments have to be recognized as tsunami 
deposits from basically theoretically inferred characteristics. Some of these critical characte-
ristics are: graded shallow-water derived breccias and sands showing mass flow and wave 
reworking within finer deep water sediments. 
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HYPERARID INTRACONTINENTAL BASIN SEDIMENTOLOGY:  
WITH AN EXAMPLE FROM THE TRIASSIC OF  
SOUTHERN SCOTLAND (U.K.) 
 
M.E. Brookfield 
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Boston, Boston, MA, U.S.A., mbrookfi@hotmail.com 
 
In existing intracontinental basins such as the Lake Eyre and Lake Chad basins, hyperarid 
areas contain desert reg, arid ephemeral stream, sabkha, saline lake and aeolian sand dune 
environments. Hyperarid conditions are recognizable from the almost complete absence of 
body or trace fossils and the lack of carbonate accumulation in soils. Accommodation space 
in such basins is controlled by large fluctuations in lake size (caused by climatic change)  
superimposed on tectonic subsidence and this promotes a large-scale layer-cake strati-
graphy which is at odds with the dominantly fluvial sedimentology. In the Triassic Solway 
basin of southern Scotland, thirteen non-marine clastic lithofacies can be arranged into five 
main lithofacies associations which, together with the layer-cake stratigraphy, can be com-
pared with those of existing hyperarid basins. Many other ancient intracontinental basins 
could be fruitfully interpreted, at least in part, with hyperarid, rather than entirely semi-arid, 
facies models. 
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CONSTRAINTS ON EARLY ANDEAN UPLIFT INFERRED FROM 
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The western margin of the South American continent is controlled by continuous subduction 
of the Nazca plate underneath the South American continent since Early Jurassic time. Crus-
tal thickening is generally considered to have started around Eocene time leading to the 
present-day 70 km thick crust and elevations up to ~6500m. Two major pulses of surface 
uplift are considered: a first episode during Oligocene to Early Miocene and a second one 
during Late Miocene. However, processes that lead to crustal thickening are strongly       
debated and time constraints, especially on the early uplift phases, are weak.  
We have studied Cenozoic continental siliciclastics deposited in the Central Depression be-
tween Coastal Cordillera and Western Cordillera in S-Peru and N-Chile. Applied methods 
focus on heavy mineral geochemistry (amphibole, Fe-Ti oxide, garnet, tourmaline and rutile) 
as well as detrital zircon fission-track thermochronology and U/Pb dating. The data are used 
to develop a model of paleodrainage evolution and sediment provenance controlled by tec-
tonics and magmatism in the growing Andean range. The combination of field observations, 
stratigraphic and petrographic descriptions taken from the literature, and new geochemical, 
geochronological and thermochronological data indicates that uplift induced a significant 
change in provenance at around 35 to 30 Ma. This age range coincides with the onset of 
widespread deformation and a first peak in shortening rates in the Eastern Cordillera (∼35 
Ma) and the Altiplano region (∼30 Ma) of the Central Andes. Results imply a lag time of about 
10 Ma between the initial range uplift and the onset of voluminous volcanic activity (~25 to 20 
Ma), suggesting that magmatic addition is not a main driver for initial crustal thickening. The 
onset of major volcanism is characterized by voluminous plateau-forming ignimbrites in 
southern Peru and northernmost Chile and causes a second major change in the prove-
nance of detrital minerals. 
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LAKE NAM CO - A HIGH ALTITUDE ARCHIVE FOR LATE GLACIAL 
AND EARLY HOLOCENE PALEO-MONSOON DYNAMICS ON THE 
CENTRAL TIBETAN PLATEAU 
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Lake Nam Co (~4700 m above sea level, ~30.4°N, ~90.4°E) is the second largest and high-
est saline lake in China, located on the Central Tibetan Plateau. As a high altitude terminal 
lake, the water balance of Nam Co is mainly controlled by monsoonal precipitation, evapora-
tion, glacier meltwater inflow and groundwater supply. In 2008, a coring campaign was con-
ducted at Lake Nam Co, leading to the recovery of a lacustrine record of ~10.4 meters 
length. A multi-proxy approach was applied on the sediments of Lake Nam Co. More than 30 
AMS 14C ages were used to establish a reliable chronology, supported by paleomagnetic 
measurements. 137Cs and 210Pb decay activities data were integrated into the age-depth 
model. With respect to a reservoir effect of 1420 years, the last ~23.7 ka cal BP are recorded 
within the sequence, making it the longest record of lake sedimentation available on the Cen-
tral Tibetan Plateau. Geochemical (XRF, ICP-OES, CNS), sedimentological (grain size) and 
mineralogical (XRD) analyses revealed only minor oscillations of sedimentary characteristics 
from ~23.7 to ~13.3 ka cal BP. Centered at around 13.3 ka cal BP, distinct changes of lake 
sedimentation occurred, marked by a sharp decrease of Ca and Sr and peaks of Al, Rb and 
Ti. This response is interpreted as a hydrological signal of a freshwater pulse, coupled with 
enhanced fluvial transport of clastic material. A first, distinct monsoonal pulse reaching Lake 
Nam Co after the LGM is a likely cause for the observed changes. At ~9.7 ka cal BP, a simi-
lar response of the lake system is visible, pointing to a second, strengthened summer mon-
soon interval on the Central Tibetan Plateau. Since records from the Arabian Sea (the source 
area of the Indian Ocean Summer monsoon) display an abrupt increase in monsoon intensity 
from 13.5 to 12.5 ka cal BP and from 10.0 to 8.8 ka cal BP (OVERPECK ET AL. 1996,     
SIROCKO ET AL. 1993), a connection of upwelling events at the Arabian Sea and a re-
sponse of Lake Nam Co can be assumed.  
 
Overpeck, J., Anderson, D., Trumbore S., Prell, W. (1996): Climate Dynamics 12, 213-225.  
Sirocko, F., Sarnthein, M., Erlenkeuser, H., Lange, H., Arnold, M., Duplessy, J.C. (1993): Nature 364, 
322-324. 
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THE TIMING OF ENVIRONMENTAL CHANGE ACROSS THE  
PERMIAN-TRIASSIC BOUNDARY (PTB): FRAMBOIDAL PYRITE AS 
INDICATOR FOR THE ONSET OF MARINE EUXINIA IN SVALBARD 
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Transitional marine strata across the PTB on Svalbard (Spitsbergen) are marked by an ab-
rupt facies change from biogenic cherts and limestones of the Kapp Starostin Formation 
(Fm) (Tempelfjorden Group) to shales and siltstones of the overlying Vardebukta Fm   
(Sassendalen Group). This sudden facies transition and disappearance of marine biota re-
flects a fundamental environmental change, likely connected to the extinction defining the 
Palaeozoic-Mesozoic boundary. Size analysis of pyrite framboids in central Spitsbergen has 
been carried out in order to assess marine bottom water anoxicity as one possible cause of 
the PTB mass extinction within boreal marine areas. Because pyrite framboids forming under 
euxinic conditions have smaller mean diameters (5-6 μm) compared to those from disox-
ic/oxic conditions (>6 μm), their size distributions can be used as indication of marine bottom 
water conditions. This method was established by Wilkin et al. (1996) and correspondingly 
used by others (e.g. Bond and Wignall 2010) on PTB sections in Svalbard and elsewhere. In 
this study, pyrite framboids across the PTB were identified and measured from 38 polished 
blocks using Scanning Electron Microscope (SEM) in backscatter mode. Bioturbated cherts 
and limestones of the Kapp Starostin Fm yielded fewer framboids, with greater mean diame-
ters, reflecting mainly oxic/disoxic bottom water conditions. Laminated shales and siltstones 
of the Vardebukta Fm displayed framboid populations with smaller mean diameters, indicat-
ing euxinic conditions. Samples with abundant glauconite grains, indicative of low sedimenta-
tion rates, proved to be depleted in pyrite framboids. The transition from oxic/disoxic to euxi-
nic conditions appears to occur gradually within the Kapp Starostin Fm, leading to the onset 
of euxinic conditions at the base of the Vardebukta Fm, coinciding with the mass extinction at 
the lithological boundary. Coarser-grained cross-bedded units in the Vardebukta Fm display 
suddenly higher framboid diameters, however, possibly indicating that only lower disoxic to 
anoxic conditions persisted in shallower depositional environments on Spitsbergen. 
 
Wilkin, R.T., Barnes, H.L., Brantley, S.L, 1996. Geochim. Cosmochim. Acta, v. 60 p. 3897-3912. 
Bond, D.P.G., Wignall, P.B., 2010. GSA Bull., v. 122, p. 1265-1279. 
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The Amundsen Sea Embayment is a likely site for the initiation of a future collapse of the 
West Antarctic Ice Sheet. This poster contributes to a better understanding of the transport 
pathways of subglacial sediments into this embayment at present and during the last glacial 
period. It presents the clay mineral composition of sediment samples taken from the seafloor 
surface and from marine cores recovered near the ice edge in order to decipher spatial and 
temporal changes in the sediment provenance. The most striking feature in the present-day 
clay mineral distribution is the high concentration of kaolinite, which is mainly supplied by the 
Thwaites glacier system and indicates the presence of hitherto unknown kaolinite-bearing 
sedimentary strata in the hinterland, probably in the Byrd Subglacial Basin. The presence of 
a sedimentary substrate, in turn, is an important factor affecting the dynamics of fast-flowing 
glaciers and ice-streams. In contrast, the Bentley Subglacial Trench, which is drained by the 
Pine Island Glacier, hosts the main modern source for illite. Smectite originates from the ero-
sion of volcanic rocks in Ellsworth Land and western Marie Byrd Land. The clay mineral as-
semblages in diamictons deposited during the last glacial period are distinctly different from 
those in corresponding surface sediments. In general, they are enriched in kaolinite. The 
changes in sediment composition indicate that glacial sediment sources were different from 
modern ones, which could reflect changes in the catchment areas of the glaciers and ice 
streams. This probably indicates a migration of the ice divides and has major implications for 
the long-term stability of the West Antarctic Ice Sheet, because it points towards a dynami-
cally evolving drainage system in the past, similar to that observed today. 
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DATING ARCHEAN SEDIMENTARY PROCESSES AND RATES IN 
THE MOODIES BASIN, BARBERTON SUPERGROUP,  
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The Moodies Group (ca. 3.23 Ga) is the youngest sedimentary sequence of the Barberton 
Greenstone Belt (BGB), South Africa. Within it’s approximately 3.7 km–thick sandy and 
conglomeratic stratigraphic column, abundant sedimentary structures, e.g., crossbedding, 
ripple marks and desiccation cracks record alluvial, fluvial, deltaic and shallow marine 
environments. Petrography and sedimentary style clearly indicate a synorogenic setting of 
the Moodies Basin, and much its sediments may have been deposited within a short time, 
raising the tantalizing possibility of preserving a high-resolution time signal of the Archean 
surface record. Relative low variation of facies and rare lithological changes imply a balance 
between rates of sediment supply and of subsidence, building thick stacked units. Thin units 
of ferruginous shales and BIFs show “fig-tree-style background sedimentation” continuing in 
Moodies time and being overwhelmed by a huge influx of quartzose sediments (Heubeck, 
2010). In order to clarify depositional environments and the tectonic setting of the Moodies 
Group, we mapped units over and underlying the Moodies Lava (MdL), a 10 to 60 m thick 
effusive flow rock that forms the most distinctive marker unit of the middle Moodies Group at 
1:2000 scale. The MdL overlies large-scale, cross-bedded, coarse-grained sandstones being 
interpreted as an offshore, subaqueous dune field, and in places also an enigmatic disconti-
nuous cobble and boulder conglomerate that may reflect a sudden base level fall immedia-
tely preceding the outporing of the lava. The lava is strongly altered in most places and 
consists in thin sections mostly of a nearly fine grained mass of illite, sericite, chlorite and 
very fine grained quartz (Kirstein, 2010). Ghost phenocrysts of feldspar are recognizable in 
well preserved samples. In the eastern parts of the Saddleback Syncline, the unit can be 
subdivided in three members representing two individual effusive events, separated by 
shales and cherts 8 to 15 m thick. Calcite-, quartz- and chlorite-filled amygdules are common 
in the only near on top of the MdL and a rare presence of pillows suggests a subaqueous 
origin. The lower MdL unit shows magnetite rich zones and locally overlies banded ferrugi-
nous magnetic shale. A thin felsic air-fall tuff overlying the MdL may be datable to yield direct 
age of the Moodies Group deposition. We are currently processing strongly altered zircons 
from this unit by a combined annealing and multistep dissolution method.        
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SEISMICALLY INDUCED DEFORMATION AND KARSTING OF  
A CARBONATE PLATFORM STRADDLING THE EDIACARAN-
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Medium- to coarse-grained, well bedded dolomite approx. 10 m thick straddles the 
Precambrian-Cambrian boundary throughout the Lesser Karatau Mountains of southern 
Kazakhstan, immediately underlying some of the world’s largest sedimentary phosphate 
deposits of Earliest Cambrian age. The carbonates represent the transition between largely 
terrestrial-siliciclastic late Ediacaran environments and an extensive, long-lived Paleozoic 
carbonate platform in open marine low latitudes and record the Cambrian ecosphere 
revolution. The dolomite unit has three unusual subdivisions: It is large-scale folded in its 
lower part, multiply karsted in the middle part, and widely silicified towards the top: (1) The 
lower section, approx. 3-5 m thick, is regionally flexurally-slip-folded with wavelength λ ~2.2 
m and amplitude y ~1.5 m. Local extensional boudinage resulted in m-scale folded dolomite 
lumps with interstices filled by very well sorted fine-grained quartzose sand. (2) Medium-
grained, well sorted, tan colored dolograinstones in the middle section reach ~3 m thickness, 
overlie the folded dolomite with erosive contact and show, based on cross-cutting 
relationships and  lithology of common fracture fills, at least three generations of subaerial 
karsting. (3) Stratigraphic columns from literature show widespread black chert at the top of 
the dolostone; however, silicified slump folds, lithological boundaries trending oblique to 
bedding, and absence of reworking clearly demonstrate the diagenetic nature of this unit. 
Overlying basal phosphorites are also affected by partial to complete silicification. We 
interpret the deformation at the base of carbonate platform to be soft-sedimentary, caused by 
a single large-scale sliding event along a regional seaward-dipping depositional surface. 
Sliding may have been triggered by simple gravitational collapse or by seismic pumping, thus 
temporarily reducing the basal friction below a weakly consolidated carbonate (cp., e.g., 
Spalluto et al., 2007). Multiple karsting is likely related to short-term global relative sea-level 
fall while early diagenetic silicification may be related to short-term climatic fluctuations and 
associated weathering at the E-C boundary. 
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THE VARIATIONS IN HEAVY METALS CONTAMINATION OF  
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River sediments represent the main record of continental sedimentary environments and in 
the event of floodplains rise that serve as sedimentary reservoir. 
The research area is situated in the middle part of the Moravia River between Kvasice and 
Kostelany (Central Moravia, Czech Republic) The water course of the river Morava was rea-
ligned in first half of the 20th century. New built sedimentary bodies contain toxic heavy met-
als and organic compounds bound to fine grained solid particles. 
Surface samples from sedimentary deposits show us moderate toxic contamination (Pb: 23.9 
to 24.3; Cu: 35.7 to 36.7; Cr: 38.1 to 40.4; Zn: 148.3 to 155.3 mg.g-1; Suma PAH: 18.7 to 
19.0 mg.g-1; Suma PCB: 12.6 to 21.9 ng.g-1). There is a significant increase below the con-
fluence of the Dřevnice and Morava rivers (Pb: 47.1; Cu: 66.1; Cr: 239.2; Zn: 303.7 mg.g-1; 
Suma PAH: 46.3 mg.g-1; Suma PCB: 57.3 ng.g-1). Downcore, heavy-metal concentrations are 
strongly variable and fail to show any general downward decreasing/increasing trends. The 
concentrations are partly related to MS and sediment grain size. Sediments have very low to 
moderate mass activity of 137Cs and it is difficult to use these vertical trends for dating. 137Cs 
seems to be geochemically unstable in river bed deposits. Significant proportion of heavy-
metal concentration can be bound to fly-ash particles, is suggested by microanalysis of sepa-
rated spherules. 
Present data obtained from sedimentary cores indicate that Pb/Rb ratio is variable and re-
lated to facies and Pb is probably bound to coarse particles (fly-ash particles). 
 
This study was supported by the project MSM0021622412 (INCHEMBIOL). 
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INHIBITION OF QUARTZ CEMENTATION IN SANDSTONES AT 
SEDIMENTARY BOUNDING SURFACES 
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Information about concentration and spatial distribution of cement minerals in sandstones is 
of major interest for characterization of reservoir rocks. In this study, the variability of cement 
concentration as a function of distance to sedimentary bounding surfaces was investigated. 
Well-known Rotliegend Aeolian sandstones from Bebertal, Sachsen-Anhalt were investi-
gated. A high variability in both grain-coat thickness and quartz cementation was found. The 
impact of grain coatings to prevent quartz overgrowth is known for a long time. Here the dis-
tribution of grain coatings was investigated for an improved spatial prediction of inhibition of 
quartz cementation. The grain-coats consist of clay minerals and iron oxides and are formed 
due to early-diagenetic infiltration and adsorption processes. Highest concentrations and 
thicknesses of grain-coats were found directly below sedimentary bounding surfaces. Porosi-
ty and intergranular volume (IGV) of sandstones at bounding surfaces were quantified. The 
porosity and IGV variation of sandstones at bounding surfaces covers almost the total varia-
tion of the investigated Aeolian sandstone section (Fig. 1, Houseknecht diagram).  
 
 
Fig. 1: Aeolian sandstones 
adjacent to a super-
imposition bounding sur-
face show a remarkable 
variability in porosity and 
cement concentration. The 
new data from profiles at 
bounding surfaces were 
compared to literature 
data of the total sandstone 
succession. 
 
Results of adsorption experiments show the quantitative impact of (i) collector (sand) grain 
surface morphology, (ii) mineralogy of infiltrations, (iii) ionic strength, and (iv) the pH of sus-
pensions on the evolution of grain-coats. Further experiments are planned to investigate the 
vertical range of strong infiltration at bounding surfaces. 
 
Fischer, C., Gaupp, R., Dimke, M., Sill, O. (2007): Journal of Petroleum Geology, 30(3), 257-273. 
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Alluvial fans represent sediment sinks directly at the outlet of source areas in mountain land-
scapes. They contain multiple information on short-term as well as on long-term changes of 
sediment supply and of environmental parameters like climate and vegetation. This study is 
embedded in the SedyMONT research program within the TOPO-EUROPE framework 
(www.sedymont.eu) and aims to clarify the subsurface structures of an alluvial fan by means 
of creating a time-controlled 3D architectural model.  
Our study site is the Illgraben fan, located in the Central Alps of Switzerland within the Rhone 
valley. The fan is build up mainly by gravel and diamicton and covers an area of ca. 7.5 km². 
It offers the unique opportunity to combine ground-penetrating radar investigations (GPR) 
with quantitative outcrop analysis, because currently a highway line is cut through the fan 
exposing its deposits up to 15 m depth. GPR measurements on the Illgraben fan have been 
investigated at two different scales. In an overall scale (using 100 MHz and 40 MHz antenna) 
we measured ca. 80 km radar sections forming a half spiderweb pattern to identify the fun-
damental architecture of the fan. In addition, 5 orthogonal grids of GPR sections are selected 
for detailed architectural analysis (using 200 MHz antenna), each of about 50 m x 150 m. 
Penetration depth was about 8 m and up to 15 m for high and low frequency antennas, re-
spectively. The radargrams were processed, referenced and transferred to the 3D-modeling 
software GOCAD® for mapping of radar facies units. By means of quantitative sedimentolo-
gical analyzes and precisely scaled photo panels we could translate radar facies pattern into 
sedimentary facies, and interpret reflectors and their properties in terms of sedimentary units. 
These geobodies can be characterized in terms of volume, shape, their spatial distribution, 
as well as internal sedimentary structures in order to identify depositional processes.  
Preliminary results from the eastern part of the fan show distinct horizons (‘palaeosurfaces’), 
and if confirmed for the whole fan area, indicating fan-wide depositional starvation and mini-
mized sediment supply. Furthermore, between these horizons the Illgraben fan is built up by 
multi-storey and multilateral architectural elements of different type and at characteristic 
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scales which can be attributed to specific depositional processes, e.g. debris flows, channel 
fills, levees..... At small-scale a heterogeneous and complex stacking pattern of geobody 
interfaces was observed, showing a distinct multi-fold hierarchy of mainly concave, convex 
and horizontal structures. First 14C AMS dates (2140 ± 20 BP) from the central part of the fan 
(ca. 10m depth) indicate high sedimentation rates during the last 2000 years.  
Abstracts - 23 - SEDIMENT 2011, Leipzig
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The North German Basin (NGB) is the largest geotectonic structure of the Central European 
Basin (CEB) with most promising opportunities for geothermal heat production as well as the 
storage of natural gas and CO2. Based on previous studies the sandstones of the (1) Middle 
Buntsandstein, (2) Schilfsandstein, (3) Rhaeto-Liassic, (4) Middle Jurassic and (5) Lower 
Cretaceous are generally considered as main geothermal reservoirs (Feldrappe et al. 2008). 
Beside others the geothermal heating stations at Neubrandenburg, Neustadt-Glewe and Wa-
ren (Mecklenburg-Vorpommern) are already operating with reservoirs of the Exter Formation 
(Rhaetian). But up to now a more intensive use is hampered because the knowledge about 
sedimentology and petrology of the main geothermal reservoirs is rather preliminary. Espe-
cially the spatial distribution of sandstones with considerable reservoir properties (porosity, 
permeability) is unknown.     
We report first results of a starting R&D project that aims to investigate Triassic and Jurassic 
geothermal reservoirs using an integrated sedimentological, petrophysical and petrological 
approach. Preliminary results of the Exter Formation (Rhaetian) in NE Germany point to de-
posits of a larger terminal fluvial fan (Lower Exter Fm) and large fluvial deltas (Middle to Up-
per Exter Fm). In both, thick sandstones are limited to rather narrow distributaries that are 
laterally associated with overbank environments of fluvial and deltaic plains (Franz & 
Wolfgramm 2008). Sandstones of fluvial fan distributaries have porosities between 9 – 37 % 
and permeabilities between 29 – 3000 mD (average: ca. 750 mD). Sandstones of deltaic 
distributaries have porosities of 8 – 35 % and permeabilities of 20 – 5814 mD (average: 2000 
mD). In general, sandstones of fluvial and deltaic distributaries comprise high geothermal 
potentials, whereas the potentials of the respective overbank environments are rather low. 
 
 
Feldrappe, H., Obst, K., Wolfgramm, M. (2008): Z. geol. Wiss, 36, 4-5: 199-222. 
Franz, M., Wolfgramm, M. (2008): Z. geol. Wiss., 36 (6): 223-248. 
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The southern Cape coast between George and Knysna, South Africa, is characterized by a 
unique combination of climatic and geomorphic properties. Located between the summer 
rainfall region to the north-east and the winter rainfall region to the west it represents the 
rather small part of the year-round rainfall belt supporting the tropical and subtropical moist 
broadleaf forest biome in South Africa. The coastal plain is made up of sub parallel dune 
cordons with intercalated depressions filled with wetlands and lakes. Some of these 
depressions are presently connected to the ocean (e.g., Eilandvlei, Rondevlei, Swartvlei). In 
autumn 2010 several short cores were recovered from these lakes in order to reconstruct the 
environmental change during the Late Holocene.  
Here we present first results from the 1-m-long Swartvlei core covering approximately 1600 
years. The Swartvlei system comprises a meromictic lake and an estuary. It has a surface 
area of 10.8 km², a maximum water depth of 16.7 m and a catchment area of 390 km², which 
is dominated by indigenous forest, pine plantations and agriculture. It will be of interest if land 
use changes caused by European settlement activities e.g., agriculture and forestry can be 
detected in the lake sediments. The core from a water depth of ~11.5 m consists of organic-
rich gyttja and was analysed using different sedimentological and geochemical techniques. 
Non-destructive analyses, i.e., measurement of magnetic susceptibility, color analysis, X-ray 
radiography and XRF core scans were performed. Additionally, measurements of grain size 
distribution, analysis of carbon, nitrogen and sulphur contents were conducted. Multi-element 
analyses using ICP-OES will be used to calibrate XRF data. First analyses suggest a shift of 
geochemical and sedimentological properties in the uppermost 12 cm. In this part the clay 
fraction becomes more dominant and Ti, Fe, Mn, K and Cr concentrations increase which 
might be linked to changes in sediment supply.  
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A CROSS-SECTION THROUGH THE HARZNORDRAND THRUST 
ZONE (HARZAUFRICHTUNGSZONE) –  
IMPLICATIONS FOR LITHOLOGY AND TECTONICS 
 
C.-H. Friedel1, Th. Güldner2 
 
1LA für Geologie und Bergwesen Sachsen-Anhalt, Halle/Saale, friedel@lagb.mw.sachsen-
anhalt.de; 2Martin-Luther-Universität Halle, Institut für Geowissenschaften 
 
Boreholes drilled for a planned car tunnel east of the city of Blankenburg (Harz, Germany) 
provide details about lithology and tectonics at the Harznordrand thrust. The thrust is ex-
posed along the northern margin of the Harz Mts. (eastern Rhenohercynian zone), where 
fault-propagation folding formed a zone of steeply dipping and overturned strata, commonly 
called Harzaufrichtungszone. The up to 2 km wide fold zone is developed by NE-directed 
movement and exhumation of the Harz Mts., mainly during Upper Cretaceous (M. Santonian 
to L. Campanian, e.g. Voigt et al. 2004). Two sections, crossing the fold zone at a distance of 
100 meter, were systematically drilled to a maximum depth of 70 meter. The boreholes pene-
trated upright to steeply dipping rocks of mainly shallow marine sediments of Cenomanian to 
lower Campanian age (mainly sand- and marlstones). Some marls and calcareous sand-
stones are obliterated by carbonate dissolution, making their lithostratigraphic correlation 
difficult. According to the lithostratigraphic observations the lower Campanian sediments 
(Blankenburg-Fm) extend further to the east. Furthermore we could recognize fault-truncated 
slices and wedges of different lithostratigraphic units. Younger units from NE are commonly 
intercalated in older ones, forming imbrication-like fabrics (Fig. 1). These fabrics have been 
caused by normal faulting and SW-directed thrusting (backthrusts), which are related to the 
major NE-directed thrust movement. Normal faults and backthrusts were reactivated and/or 
deformed by enhanced folding and obviously modify the true thickness of single units.  
  
 
Fig.: Wedges of younger lithostratigraphic units 
(light green) within older units (dark green). 
(krC/P: Cen./Turonian, krSZ: Salzberg-Fm, 
krHD: Heidelberg-Fm, krBK: Blankenburg-Fm, 
kmA: Keuper)  
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ARCHEAN SHORELINES COVERED IN SLIME:  
WAS EARLY LIFE RARE AND DIFFICULT? 
 
Antonia Gamper, Maike Gröschke, Christoph Heubeck 
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Microbial mats represent the world’s oldest ecosystems and are our principal source of in-
formation to address long-standing uncertainties related to the origin and early development 
of life on Earth and on other planets. The high-resolution siliciclastic shallow-water record of 
the middle Archean Moodies Group (~3.22 Ga), Barberton Greenstone Belt, South Africa, 
includes several units of abundant and extensive microbial mats. Whereas biogenicity and 
syngeneity of these mats have been established, their habitat remains largely unknown to-
date.  
In order to document microfacies and constrain biomat metabolisms, we measured 
stratigraphic sections, mapped lithologic units, sampled for petrography, and documented 
sedimentary structures in a likely terrestrial section of the basal Moodies Group and in a 
terrestrial-marine transition zone in the middle Moodies Group.  
Thin but common microbial mats near the alluvial and fluvial-dominated base of the Moodies 
Group are associated with texturally and mineralogically immature sandstones deposited in 
high-energy settings that lack indications of marine influence. These have traditionally been 
interpreted as fluvial-terrestrial braidplains.  
In the Middle Moodies Group, we interpret a fining- and deepening-upwards transgressive 
trend from gravelly fluvial sandstones to tuffaceous shallow-shelfal sandstones as a tide-
dominated estuary. Abundant wavy interwoven or parallel-stratified microbial mats, in part 
reworked as microbial-chip conglomerates, ductily deformed in flame structures or thickened 
to thin chert bands, predominantly occur in the intertidal and nearshore facies.  
We tentatively conclude that microbial mats may have colonized Archean terrestrial settings 
but definitely occurred extensively at siliciclastic coastlines. They were able to grow quickly in 
high-energy environments, at high sedimentation rates, and to withstand periods of desicca-
tion and abrasion. Overall, Archean microbial mats may have been more versatile and 
adaptable than thought to-date.  
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COMBINING MORPHOLOGY AND GEOCHRONOLOGY – A HIGH 
RESOLUTION ZIRCON PROVENANCE ANALYSIS OF RIVER SANDS 
 
A. Gärtner1, A. Sagawe1, M. Hofmann1, A. Kleber2, B. Ullrich3, U. Linnemann1 
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U-Pb dating of zircons from recent river sands is a proven method (e. g. RINO et al. 2008) 
and has also been used for this study. However, this data does not allow narrowing down the 
source area of zircons with similar ages. Therefore morphological investigations have been 
inevitable. 
One of our investigation areas with a length of about 500 km is situated along the waterside 
of the Elbe River in Germany. The catchment area of this river shows a multifaceted 
geological setting. Due to this it is suitable to trace back many different zircon populations. 
About 2.000 zircon grains of four samples have been analysed using a SEM for taking BSE 
and CL pictures as well as EDX for the measurement of inclusions. Elongation, rounding and 
grain surface microtexture also have been investigated and classified. The determination of 
crystal morphology was done referring to the diagram of PUPIN (1980). Measurements of U-
Pb and Th-U ratios were performed by LA-SF-ICP-MS. Derived data allowed the calculation 
of ages and give clues to the type of magma where the zircon growth took place. 
The combination of the mentioned methods enabled us to delimitate the source area of some 
special zircon populations to one locality and for more common populations to a defined 
region. Additionally, we found more different surface microtextures on grains from glacial 
affected areas than on those dominated by solid rock occurrences. Further observations 
show some differences in crystal morphology between grains from Baltica and Gondwana. 
 
Pupin, J.P. (1980): Contrib. Mineral. Petrol., 73: 207-220. 
Rino, S., Kon, Y., Sato, W. Maruyama, S. Santosh, M., Zhao, D. (2008): Gondwana Res., 14: 51-72. 
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PROVENANCE OF SILICICLASTIC SEDIMENTS OF THE  
ARCHAEAN-PALAEOPROTEROZOIC TRANSITION USING  
DETRITAL ZIRCON GEOCHRONOLOGY 
 
Claudia Gärtner1, Heinrich Bahlburg1, Jasper Berndt², Ellen Kooijman² 
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Dating of detrital zircons is a reliable tool to constrain possible provenance areas of the host 
rock and the zircons itself. We present U-Pb geochronological data on detrital zircons from 
Archaean and Palaeoproterozoic siliciclastic sediments drilled during the Fennoscandian 
Arctic Russia - Drilling Early Earth project (FAR-DEEP) in arctic Russia. Samples from five 
formations in the Pechenga and Imandra-Varzuga Greenstone belts, comprising a time span 
of c. 500 Ma, have been analysed using laser ablation ICP-MS. The drilled rock successions 
contain the Archaean-Palaeoproterozoic transition, an important period in Earth’s history 
characterized by several environmental turnovers: the Huronian Glaciation, limited to 2.43-
2.34 Ga on the Fennoscandian Shield, the following Lomagundi-Jatuli δ13C positive excur-
sion, occurring in Fennoscandia from 2.3 to 2.06 Ga and the Shunga Event, marked by the 
first deposition of Corg-rich sediments and having started in the aftermath of the Lomagundi-
Jatuli Event. Geochronological results define different age groups, which point to several 
source regions in Baltica. Zircons of 3.0-2.6 Ga might be transported into the study area  
during the assembly of the Baltic Shield. During this time, the Saamian (3.1-2.9 Ga) and  
Lopian collisional orogenies (2.9-2.6 Ga) took place, deriving zircons as recycled detritus. 
Saamian and Lopian age peaks can be detected in most of the samples. Zircon grains hav-
ing ages of 2.5 Ga were derived from the Archaean basement below the considered green-
stone belts. The age range of 2.4-2.1 Ga is rarely represented. At this time rifting of Archae-
an crust started, leading to the break-up of the supercontinent Kenorland and the initiation of 
rift basins. Younger zircons with ages of 2.0-1.9 Ga might be linked to a period of crustal 
growth in Fennoscandia, including accretion of microcontinents and juvenile arcs during the 
Svecofennian orogeny. Whole rock geochemical analyses as well as Hf isotope analysis on 
dated zircon grains support the determination of the provenance of the zircons and siliciclas-
tic sedimentary rocks.  
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ORIGINS OF MODERN CARBONATE MUD:  
MOSTLY BIOGENIC, HARDLY EVER ANORGANIC PRECIPITATE? 
 
Eberhard Gischler 
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Visual, mineralogical, and geochemical analyses of modern carbonate muds from shallow 
marine, tropical carbonate environments from all over the world suggest that their origin is in 
most cases organic, i.e., fine biogenic and/or skeletal detritus. Samples from the Atlantic 
(Belize, Florida), the Indian Ocean (Maldives) including the Persian-Arabian Gulf (Kuwait), 
and the Pacific (Society Islands) are dominated by short (<5 µm) aragonite needles and na-
nograins originating from codiacean algae, and contain skeletal debris of mollusks, corals, 
and foraminifera, as well as coccoliths. As a consequence, the well-studied, frequently cited, 
and controversially discussed modern aragonite muds from the Bahamas that apparently 
formed as inorganic precipitates in the water column appear to be an exception in a global 
context.  
The origin of mud is a fundamental problem of carbonate sedimentology and has been as-
cribed to both biogenic and abiogenic processes, and to a combination of both. As fine-
grained limestones are quite common in the fossil record it is desirable to understand their 
formation and to use recent deposits as models. In contrast to modern mud, however, the 
analysis of fossil mudstone is even more complicated because neomorphism and recrystalli-
zation often transfer small crystals such as needles to microsparite. Only in very rare cases 
is it possible to still identify the origins of mud in the fossil record. What makes things worse 
is the fact that potential carbonate-mud-producing organisms that we see today did not exist 
in the past (e.g., carbonate-shelled plankton or codiacean algae algae in the Paleozoic), 
and/or that ocean chemistry changed during earth history (as seen, e.g., in the Phanerozoic 
Sandberg cycles) thereby rendering modern-ancient comparisons very difficult.  
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IMPROVING LATE HOLOCENE RADIOCARBON-BASED  
CHRONOLOGIES BY MATCHING PALEOMAGNETIC SECULAR 
VARIATIONS TO GEOMAGNETIC FIELD MODELS –  
THE EXAMPLE FROM LAKE KALIMPAA (SULAWESI; INDONESIA) 
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Christian-Albrechts-University Kiel, Germany 
 
Precise age control is a prerequisite for reliable paleoenvironmental reconstruction. Almost 
all Holocene chronologies of lacustrine sequences are based on radiocarbon dating. Most 
reliable ages are obtained from fragile terrestrial vegetation remnants (e.g., leaves) as these 
neither yield a reservoir effect nor are reworked as they would be destroyed during this 
process. However, in many records no (terrestrial) macro remains are found in the sedi-
ments. In this case the only option to establish a radiocarbon based chronology is to date 
bulk sediment. This sediment sometimes contains reworked material or, in hard water lakes, 
aquatic organic remains which contain old carbon - both resulting in older ages. 
Here we present a record dated by bulk material showing these inconveniences. Lake  
Kalimpaa (1.3°S, 120.3°E) is located on the island of Sulawesi, Indonesia. Radiocarbon-
dated bulk samples showed inconsistencies as most likely not only the autochthonous car-
bon fraction was dated but also some allochthonous organic matter was incorporated into the 
samples. If this is the case, all ages are tentatively too old. Following a conservative  
approach, in order to minimize this error, only the youngest dates were chosen for age-depth 
modeling and a linear interpolation was applied. Subsequently, inclination, declination and 
intensity were compared to the CALS3k.3 model showing an excellent match from ~1350 cal 
BP to the present. Although, the age-depth model of the lake is conservative, data-model-
comparisons of paleomagnetic data support this approach. This leads to the conclusion that 
the presented chronology is suited for further paleoenvironmental investigations. This is  
important as this area lacks well-dated records. On the other hand, our data also support the 
validity of the CALS-models for the past ~1350 cal BP in Indonesia, where paleomagnetic 
data are very scarce.  
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CLIMATIC, OCEANOGRAPHIC AND BATHYMETRIC CONTROLS ON 
SEDIMENT DYNAMICS ON A CONTINENTAL MARGIN (NW SPAIN) 
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Sedimentation on continental slopes is in wide parts directly coupled to the history of the 
neighbouring shelf as the main source of terrigenous and shallow-water materials. However, 
shelf and slope sedimentary systems are often investigated fully separated from each other, 
thus, important information concerning the sedimentary processes and their variability are 
neglected. Sedimentary records at or close to the continental slope are attractive for palaeo-
environmental reconstructions since the accumulation of terrigenous materials is high. Nev-
ertheless, local interaction between sediments available, topography, contour-parallel cur-
rents, water masses, and gravity-driven sediment transport on continental slopes is complex 
and requires detailed analysis if the regional to over-regional component of such a proximal 
sedimentary record should be reliably understood. 
The NW Iberian continental margin (Galicia) provides a great natural laboratory and previous 
intensive studies on the shelf have led to a comprehensive understanding of its sedimentary 
history over the past 30 kyr. Here, we present how the conditions and controls of sediment 
accumulation at the continental slope have changed during the past 30 ka, by a multi-proxy 
approach on three gravity cores. 
Variations in detrital input, marine productivity and sea level are the essential drivers of se-
diment availability on the slope, while deep-water current velocities control sediment deposi-
tion. Four distinct lithologies and related sedimentation regimes can be discerned during Ma-
rine Isotope Stages 1-3. The period prior to 30 cal ka BP is characterized by minor but sys-
tematic variations which we associate with D/O cycles. Between 30 and 18 cal ka BP higher 
detrital input and steady slope-parallel currents shaped the sediment pattern. From LGM until 
10 cal ka BP, the shelf-transgressive sea-level primarily determined the detrital particle flux. 
Around 15.5 cal ka BP a strong outer shelf current in analogy to the modern Iberian Pole-
ward Current set on. Sedimentation on the slope was subject to significant changes in deep-
water circulation during this time interval. An abrupt and lasting change to hemipelagic sedi-
mentation at around 10 cal ka BP was probably due to Holocene warming and decelerated 
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transgression on the shelf. Smaller variations of detrital input in this interval are thought to be 
linked to the evolution of fine-grained depocentres on the Galician shelf. 
Our data demonstrate that small-scale morphologic features and local pathways of sediment 
export from the neighbouring shelf play, in addition, an important role for sediment distribu-
tion on the slope. Therefore, it is reasonable to include the local environmental conditions 
which are of influence for sediment transportational and depositional processes on continen-
tal slopes into consideration in detail prior to the use of slope records for (over-) regional pa-
laeo-studies. 
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FACIES ANALYSIS OF CARBONATE-PHOSPHORITE SECTIONS 
(SOUTHERN KAZAKHSTAN) COMPLEMENTS BIOSTRATIGRAPHIC 
RECORD OF “CAMBRIAN EXPLOSION” 
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Uppermost Ediacaran and Cambrian (E-C; here: Nemakit-Daldynian) strata of the Malyi   
Karatau range of southern Kazakhstan also host some of the world’s largest sedimentary 
phosphorite deposits, which are mined in large strip mines. Because the Karatau Range, part 
of the central Asian collage of microcontinents, is thought to have been located in an open 
marine, near-equatorial setting near the E-C transition, these strata have the potential to 
record global biogeochemical changes at this pivotal boundary in Earth history; however, due 
to their shallow-water facies, they need to be carefully checked for completeness of the stra-
tigraphic reocrd. During field work in September 2010, we measured and sampled five strati-
graphic sections within the fold-and-thrust belt of the Malyi Karatau Range (E to W: Kyrsha-
bakty, Aktugai, Berkuty, Koksu, Ushbass) along a 40 km long swath near the city of Zhana-
tas.  
Terminal Ediacaran dolomites are karsted and filled by Earliest Cambrian SSF-bearing 
phosphoritic siltstones and sandstones, overlain by commercially mined dolomitic phosgrain-
stones and -rudstones ca. 30 m thick. Numerous sedimentary structures and contact rela-
tionships attest to an unusual, very-shallow-water clastic coastal system with intensive re-
working under dysoxic conditions and high productivity. Landward, dolomites were widely 
exposed and karsted through subaerial weathering.  
Our lithostratigraphic correlation and limited small-scale field mapping indicates numerous 
exposure surfaces, incomplete preservation and considerable reworking of sediment. These 
processes are likely associated with the onset of and subsequent recovery from a global  
climatic disturbance at the E-C boundary, expressed by large d13C fluctuations, sea-level 
fluctuations, and large variations in weathering intensity and nutrient flux to coastal areas. 
Abstracts - 34 - SEDIMENT 2011, Leipzig
LATE GLACIAL TO HOLOCENE ENVIRONMENTAL DYNAMICS IN 
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Known from the ancient Heracles myth of the Zeus’ son slaying the Stymphalian birds, the 
mountainous region of Stymphalia (22°27’E/37°51’N, 600 m above sea level) is an ideal site 
to study the environmental history of the area by combining the climate archive of lake sedi-
ments with the historical and archaeological record of the nearby ancient settlement of Stym-
phalos. Above all, we aim to distinguish the natural versus human-induced environmental 
change and compare the results to other areas in the Peloponnese and the Eastern Mediter-
ranean region. Lake Stymphalia is the only natural perennial lake on the Northern Pelopon-
nesus today, which provides a continuous sedimentary record of the entire Holocene and a 
large part of the Last Glacial. As a large and quite reliable water reservoir, Lake Stymphalia 
and its surrounding karst springs played an important role for the water supply of the region 
from ancient time until today. However, due to climate fluctuations, the water supply can 
change significantly, challenging the water management of the people living in the area. Here 
we present geochemical analyses of the uppermost part of a lake sediment core (STY-1), 
recording the changes in climate and water supply during the Holocene and the Late Glacial. 
The chronology is based on several 14C dates combined to a Bayesian age-depth model. 
Using XRF elemental analysis, we compare the influx of terrestrial material (indicated by K 
and Rb) to the carbonate precipitation in the lake (indicated by Ca and Sr). The Rb/Sr ratio 
as a proxy for changes between dry/warm and wet/cold conditions indicate pronounced wet 
phases around 6800, 4000–3700–4000, 3500–3000 and 500–200 cal BP. 
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LATE CENOZOIC GLACIALMARINE DEPOSITIONAL ENVIRONMENT 
IN THE ENDERBY BASIN OF THE SOUTHERN OZEAN 
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A 14 m long sediment core from Enderby Basin was investigated to reconstruct late Ceno-
zoic changes in the glaciomarine realm of the Southeast Indian Ocean and their connection 
to large paleoenvironmental shifts. The core covers a time interval from the Pliocene to the 
Late Pleistocene. The main focus is laid on the reconstruction of (1) long-term variability of 
the East Antarctic Ice Sheet and (2) palaeoceanography in the Enderby Basin with a focus 
on deep water masses of the Antarctic Circumpolar Current (ACC). 
For this reason, sedimentological and mineralogical methods were used to determine the 
environmental changes in the sediment properties over time. 
Results identify strong variability over the past 4.5 Ma. The time interval between 4.5 Ma and 
3.8 Ma (Early Pliocene) is characterized by increasing IRD and high illite concentration deli-
vered by icebergs, indicating that the East Antarctic Ice Sheet retreated. A decrease in the 
sedimentation rate 4.2 Ma is associated with changes in ocean current velocity. From 3.8 Ma 
to 3.2 Ma increasing terrigenous sediment supply and a decreased opal content reflect a 
cooling trend at the studied site associated with increasing sea-ice coverage. The cooling 
phase is linked with an increased ACC activity. Around 3 Ma, results show decreasing opal 
amounts probably caused by a lowered production of silicate-assimilating microorganisms, 
generated by a southward shift of the Polar Front (PF) during the global warming in the Mid-
dle Pliocene. The time interval, between 2.5 Ma and 1 Ma, is distinguished by residual layer 
of coarse-grained material caused by high erosional processes indicating an increase of 
ACC activity and cooling conditions. At ~ 1.2 Ma a hiatus occurred according to one of two 
alternative age models presented for the sediment record. The time between 780 ka and 600 
ka (Middle Pleistocene) is marked by a high sedimentation rate (~ 4 cm/ka) and carbonate 
occurrence possibly indicating changes in the depositional environment and variations of the 
PF position. The time interval from 600 ka to present is defined by very high opal concentra-
tions, indicating high biological productivity. A decrease in sedimentation rate and a shift in 
the illite composites document an increase in the influence of the ACC at the study area.  
The changes observed in the sediment composition are driven by oceanographic and glacial 
processes, which are mainly controlled by variations in the global climate during the past 4.5 
Ma. 
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PETROGRAPHY AND PETROGENESIS OF CLASTIC ROCKS OF 
THE PRODUCTIVE SERIES OF THE BAKU ARCHIPELAGO 
(WESTERN FLANK OF THE SOUTH CASPIAN BASIN - OILFIELD 
SANGACHAL DENIZ - DUVANNY ADASI) 
 
Eldar Huseynov1, Elshan Abdullayev2, Chingiz Khalifa-zadeh3 
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South Caspian basin is relatively young orogenic area of the Caspian Sea stretching in the 
meridional direction 1200 km long. We have studied clastic deposits of the Fasila suite (VII 
horizon) within the Sangachal Deniz - Duvanny Adasi oilfields (Baku archipelago - Wersten 
side of the South Caspean Basin), where Fasila suite has thickness of 120 m and consists of 
three litho-stratigraphical elements. 
Facial, genetic and petrographic studies of core material of the Fasila suite of the Productive 
Series showed that clastic rocks of the Fasila suite formed in Subaqual, complex facial 
conditions of lower bundle is formed by Paleovolga actions (delta and avantdelta). In the 
middle bundle of the Fasila suite level of the sea arise and deltaic environment moved further 
to the north and formed sandy - clayey marine sediments. During deposition of the upper 
bundle of the Fasila suite the level of the sea has receded. On the territory of the north - 
western part of the Baku archipelago again renewed deltaic environment of the Paleovolga 
and Paleokura. Taking into consideration the mineralogical composition of the clastic rocks 
within Sangachal Deniz - Duvanny Adasi formed a complex mixture of deltaic environment. 
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RADIAXIAL-FIBROUS CALCITES – 
A NEW VIEW ON AN OLD PROBLEM 
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Marine radiaxial-fibrous and fascicular-optic calcites are very common but poorly understood 
pore-filling cements in Paleozoic and Mesozoic marine neritic and upper bathyal limestones. 
The main diagnostic feature of these cements is their converging or diverging crystal c-axis, 
respectively. The reasons for this anomalous texture are at present unknown. Another 
controversy is due to the relative lack of occurrences in Cenozoic strata and their virtual 
absence in Quaternary marine limestones. Despite these uncertainties, marine fibrous 
cements are thought by some to be amongst the best proxies for the geochemistry of ancient 
oceans because of the absence of metabolic effects during their precipitation. Applying elec-
tron backscatter diffraction analysis, we here document radiaxial-fibrous and subordinate 
fascicular-optic fibrous biominerals from well-preserved Jurassic and Cretaceous low-Mg 
calcite belemnite rostra. The finding of fibrous biogenic calcites in combination with the 
recent description of Holocene and modern fibrous calcites in stalagmites represents – in the 
view of the authors – a significant advance in carbonate research. Particularly, field experi-
ments in dolostone hostrock caves will allow for the observation of radiaxial-fibrous cements 
precipitated under monitored environmental and hydro-geochemical conditions. Here, these 
findings are placed in their wider, processes-oriented context and the significance of biogenic 
and speloan fibrous calcite for their marine counterparts is assessed. Comparing the 
physico-chemical and organomineralic properties of different precipitation sites indicates that 
the diagnostic variations in the crystal c-axis orientation are not related a specific nucleation 
environment or substratum. In contrast, preliminary crystallographic analyses suggest that 
kinetic factors during nucleation or subtle gradients in the statistical replacements of Ca2+ by 
Mg2+ in the crystal structure may lead to local strain resulting in converging or diverging 
crystal c-axes.     
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SEDIMENTOLOGY AND COMPOSITION OF THE PERMIAN BEACON 
SUPERGROUP OF NORTH VICTORIA LAND, ANTARCTICA: 
IMPLICATIONS FOR STRATIGRAPHIC CORRELATION  
AND PROVENANCE 
 
Nadine John1, Robert Schöner2, Reinhard Gaupp1 
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This study presents a description of the spatial and temporal evolution of the fluvial Takrouna 
Formation (Lower Permian) of North Victoria Land, Antarctica. The up to 300 m thick 
investigated Takrouna Formation is thought to be part of a system of continental basins that 
occupied the south-eastern part of Gondwana, spanning from South Victoria Land to 
Tasmania.We investigated several vertical and lateral sections of the Takrouna Formation in 
six mountain ranges within an outcrop-belt with an E-W extension of 125 km and an N-S 
length of more than 160 km, located in the northern part of North Victoria Land. A correlation 
of sedimentary sections is based on the recognition of facies associations, architectural 
elements and stacking patterns, supplemented by light and heavy mineral petrography.  
The base of the succession is predominated by pebble and cobble conglomerate, whereas 
the major part comprises mainly sandstone, carbonaceous siltstone and some mudstone, 
locally associated with poorly developed paleosol. The central and the uppermost part of the 
section are characterized by an overall coarsening grain-size trend.  
The sedimentary architecture at the base of the Takrouna Formation represents a braided 
fluvial system with multilateral stacked channel bodies, exhibiting a sheet-like geometry. It 
gradually changes upwards forming a succession-dominated system, with increasing 
potential to preserve units of fine-grained deposits. Large-scale, vertical grain size trends 
observed across the basin are considered to represent allocyclic signals. Implications for the 
role and origin of these allocyclic signals are supported by the occurrence of distinct 
diagenetic and petrographic patterns, such as the presence of authigenic calcite and 
gypsum. The heavy mineral assemblage of the study area is predominated by tourmaline 
and zircon with varying proportions of garnet, depending on stratigraphic position and 
location. Heavy as well as light mineral composition indicates a major impact of local sources 
at the onset of sedimentation and a successive mixing of various sources with time.  
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THE CAMPANIAN – MAASTRICHTIAN (LATE CRETACEOUS) 
CLIMATE TRANSITION:  
THE HISTORY OF PALAEOCEANOGRAPHIC CHANGES 
 
C. Jung1, S. Voigt1, O. Friedrich1, M. Frank2 
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The Late Cretaceous was a period of long-term climate cooling succeeding the extreme 
warmth of the mid-Cretaceous greenhouse world. The cooling is mainly considered as a  
result of changes in ocean circulation due to plate-tectonic movements resulting in progres-
sive deep-water exchange between the deep oceanic basins and a parallel drop in pCO2 
concentrations. The aim of this project is the reconstruction of changes in ocean circulation 
and deep-water formation in the tropical Pacific (Shatsky Rise) and Southern Ocean using 
stable isotopes and Nd isotopes relative to carbon isotope events in the latest Campanian to 
late Maastrichtian (CMBE-Campanian Maastrichtian Boundary Event). We present a new, 
high-resolution δ13C record, which was measured for Site 1210B in order to improve strati-
graphic resolution. The record allows for a detailed correlation with the previously generated 
δ13C record of Site 305 that represents a deeper site at Shatsky Rise. The correlation is vali-
dated by FO ages of planktic foraminifera and provides evidence for two major gaps below 
and above the CMBE of Site 305, each representing a 1 to 2 Ma long period of erosion and 
non-deposition. The CMBE itself is characterised by a distinct long-lasting negative carbon 
isotope excursion and a short-term increase in oxygen isotopes recorded from the tropical 
Pacific, the Indian Ocean and the Southern Ocean. Stable isotopes of the planktic foramini-
fera Rugoglobigerina rugosa and the benthic foraminifera Nuttallides truempyi are measured 
for the reconstruction of changes in surface- and deep-water temperatures and carbon cycle. 
Two preliminary conclusions can be drawn at present: (1) the planktic δ18O record of R.  
rugosa displays a period of surface-water cooling before, relatively constant temperatures 
during, and a brief warming event after the CMBE. (2) at the same time the benthic δ18O data 
of N. truempyi shows a distinct cooling (~2°C without ice) of bottom waters. To decipher  
related changes in ocean circulation and the source regions of different deep- and interme-
diate-water masses are used radiogenic Nd isotopes of ferromanganese sediment coatings. 
First Nd isotope data show a different provenance for deep waters in the Pacific (Site 1210B) 
and the Southern Ocean (Site 690). Interestingly, at both sites a synchronous negative shift 
occurred during the CMBE that suggests a distinct change in global ocean circulation. 
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DEPOSITIONAL MODES OF ALLUVIAL CONGLOMERATES AND 
CONGLOMERATIC SANDSTONES AROUND THE BRANDENBURG-
WOLSZTYN HIGH (ROTLIEGEND, SOUTHERN PERMIAN BASIN) 
 
Enrico Kallmeier1, Hubert Kiersnowski2, Christoph Breitkreuz1 
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geo.tu-freiberg.de; 2Polish Geological Institute (PGI), Warszawa, Poland 
 
The Southern Permian Basin (SPB) represents a series of connected sub-basins extending 
across central Europe from England to German and Poland. The Brandenburg-Wolzstyn 
Paleo-High, which stretches along the border region between Poland and Germany sepa-
rated the Polish Basin and the NE-German Basin.  
Depositional facies in alluvial fan settings span a wide range of grain sizes and include 
chemically and organically produced and modified sediments. The most important parame-
ters are climate, tectonic setting, size of the catchment area/drainage basin, gradient of the 
depositional site, and source area lithology. The actual morphologies and size of subaerially 
deposited alluvial fans are dependent on sedimentary processes active during deposition. 
Predominant processes are sediment gravity flows (debris flows), fluid gravity flows (sheet 
floods) and the intermediate hyperconcentrated flows.  
Based on detailed facies analysis of more than 11500 metres of Polish and German drill 
cores, a differentiation in two types of alluvial fans can be distinguished for the central SPB. 
Type I is dominated by conglomerates and conglomeratic sandstones of sediment gravity 
flow origin with minor hyperconcentrated flows. Fluid gravity flows are only detectable in dis-
tal fan regions. Typically, clay and a general poorly sorting could be observed in the matrix. 
In contrast to this, type II is dominated by hyperconcentrated flows and fluid gravity flows, 
nearly clay free in the matrix and partly with better sorting (Kallmeier et al. 2010). The differ-
ences of neighbouring presumably synchroneous alluvial fan sequences could be explained 
by different source area lithology and associated weathering resistance.   
 
 
Kallmeier, E., Breitkreuz, C., Kiersnowski, H., Geißler, M. (2010): Sediment. Geol. 223: 15–34. 
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LAKE TANGRA YUMCO (CENTRAL TIBETAN PLATEAU) –  
HYDRO-ACOUSTIC SURVEY AND FIRST RESULTS OF  
SEDIMENT CORE PROCESSING TO INVESTIGATE  
PALEO-MONSOON DYNAMICS 
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1Institute of Geography, Friedrich-Schiller-University Jena, Germany, Thomas.Kasper.1@ 
uni-jena.de; 2Institute of Geosciences, Friedrich-Schiller-University Jena, Germany; 
 3Key Laboratory of Tibetan Environment Changes and Land Surface Processes (TEL),  
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Lake Tangra Yumco, located in the central part of the Tibetan Plateau (31°06’N; 86°37’E) at 
an altitude of 4535 m a.s.l., is one of the biggest terminal saline lakes in this region and  
covers an area of about 818 km² with a catchment of 8220 km². The maximum water depth 
of ~220 m is located in the northern part of the lake. The southern part in comparison is ~100 
m deep. Thus, Lake Tangra Yumco is the deepest lake known on the Tibetan Plateau. 
Hydro-acoustic data were recorded to gather information on sediment structure and thick-
ness. For detailed analyses of the sediments and for a later analysis of paleo-monsoon dy-
namics, several gravity cores from both lake parts (northern and southern) and one piston 
core form the southern lake part were recovered and processes in the laboratory measuring 
magnetic susceptibility, scanning XRF and performing radiographic imaging. 
The sediments exhibit three different acoustic units. Two units with high acoustic reflectivity 
representing well layered deposits up to 25 m sediment depth (no basement detected). The 
third unit, interconnected between the two others, reveals very low reflectivity and is inter-
preted as a huge slump structure. Additionally, different linear structures were recorded, e.g., 
subaqueous terraces of lake-level fluctuation- and/or tectonic origin as well as other tectonic 
features.  
Patterns of magnetic susceptibility form certain sediment layers within the cores of the two 
lake parts reveal a quite good connectivity. Furthermore, patterns of Ca and Fe of the XRF-
scans and radiographic images show very fine lamination of the sediments whose origin 
might be related to events or in some parts to annual sedimentation. Based on a preliminary 
chronology using AMS-14C ages the records cover the last ~4 ka cal BP. Therefore, Lake 
Tangra Yumco is assumed to be a suitable study site for paleo-monsoon variability yielding 
comparable data to a well studied record from Lake Nam Co (eastern Tibetan Plateau). 
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VERTICAL DISPLACEMENT AND TAPHONOMIC FILTER OF  
NANNOFOSSILS BY BIOTURBATION IN THE  
CRETACEOUS-PALEOGENE BOUNDARY SECTION AT  
CARAVACA, SE SPAIN 
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The calcareous nannofossils taxa with the supposed Danian origin are displaced in Zoo-
phycos and Thalassinoides burrows and fill up the Maastrichtian sediments below the Creta-
ceous-Palaeogene (K-Pg) boundary. These trace fossils can penetrate up to 90 cm below 
the boundary and are filled with dark-colored sediments deriving from the dark boundary 
layer above the boundary. The nannofossil assemblage from the 1 cm thick interval below 
the boundary, enriched in Thoracosphaera spp. and Braarudospheara spp., is probably also 
displaced in filling of Chondrites, which is abundant in this interval. The dark boundary layer 
contains very rare Danian and, in contrast, abundant Maastrichtian nannofossils. We suggest 
that the redeposited Maastrichtian taxa derive from Cretaceous sediments, which were either 
resuspended by currents or conveyed on the sea floor by tracemakers during the earliest 
Danian. The latter takes into account the survival of Cretaceous microfossils in Lower    
Danian. The displaced, generally large and robust Maastrichtian taxa were more resistant to 
dissolution than the minute Danian taxa during the sedimentation of the dark boundary layer. 
These were already sub-fossilized and subject to limited exposition on the sea floor in con-
trast to the settled Danian taxa. When actively involved in trace fossil filling by tracemakers, 
Danian taxa have more chance to escape dissolution. The Danian nannofossils assemblage, 
with an increased percentage of Braarudosphaera bigelowii occurring just below the K-Pg 
boundary, is displaced in burrows from the upper part of the dark boundary layer or at higher 
levels. 
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NEW DATA ON THE UPPER JURASSIC BIOHERM REEF MASSIVE 
WITHIN SOUTH-EAST CAUCASUS AND  
THE QUESTIONS OF THE CATAGENESIS 
 
Ch.M. Khalifa-zade, F.M. Mirzoyev 
 
Azerbaijan State Oil Academy, Baku, Azerbaijan 
 
Upper Jurassic bioherm and bioherm accumulative massive by the width of tens km stret-
ching out from north-west (Sangachal-Gizilgaya) to south-east (Beshbarmag area-Keshchay) 
subsided under Cretaceous and Paleocene–Neocene deposits of Northern Absheronian 
trough. 
We assume that on the basis of the results seismic exploration researches on the platform 
slope of Northern Absheronian trough appears the barrier reefs and stretches out to the dis-
tance 200 km along precaucasus – Turkmenbashy fault till Gubdag – Pribalkhan uplift. 
Upper Jurassic reefgenic buildup absovers in three facies: reef frame (carcass), open sea, 
fragmental organic limestone; the fragmental oolite limestone and sandy-clay succession of 
riftogenic lagoon. Among upper Jurassic reefs of south-east Caucasus in the morphologic 
shape we designated biostroms, bioherms, reef accumulation massive; dominated only bio-
herms upper Jurassic reefs in the result of catagenesis are exposed deformation and com-
paction and structural, mineralogical transformation. They characterized by tracness porosity. 
Studied reefs in mineralogical aspects presented by calcite, dolomite, magnesium calcite 
magnesium dolomite rare magnizite dolomite, calcite and dolomite. The presence of magni-
ocalcite unstable modification of an hydrous tryconal carbonates give evidence in upper Ju-
rassic reefs abiogenezation of coral limestone is not completed. This process demands more 
higher thermodynomic condition of catagenesis. More elevated magnesity of middle – upper 
Oxford reefogenic limestone give evidence on the elevated temperature conditions of Oxford 
basin.  
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GEOLOGY FLYERS FOR THE WERRA VALLEY BICYCLE TRAIL – 
AN ATTEMPT TO GEOLOGICALLY EDUCATE BIKE TOURISTS 
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Hikers, cyclists, mountain bikers and Nordic walkers travel the Werra Valley, one of the most 
diverse and beautiful geological regions of Germany, along its through-going paved biking 
trail. Growing numbers of users attest to the success of this type of active tourism and open 
the chance to communicate the geological history of this region to this target group. To date, 
even though a variety of brochures suggest activities for the cycling tourist, few relate to the 
geology of the region.  
We therefore tackled the challenge to show cyclists the way past the beer garden patios and 
to sharpen their senses for the geological attractions along the Werra Valley biking trail. After 
familiarizing ourselves with the philosophy of active tourism, research on the target group 
and a market analysis, we compiled two illustrated custom-designed leaflets. On a route of 
approximately 80 km along the central Werra river from Creuzburg and Eschwege to Witzen-
hausen, the leaflets treat the user to a diverse range of topics, including geomorphology, 
sedimentology, Earth history, natural resources, tectonics, hydrogeology, geobotanics and 
the regional cultural history, exemplified by a total of twenty selected stops near the trail. The 
leaflets explain geological facts in short texts, supported by appropriate outcrop photographs 
and simple diagrams; they are designed in a handy format suitable for handlebar bags. Prac-
tical testing and customer surveys in 2010 on advance copies suggested several small modi-
fications. 
Since summer 2011, the two biking trail leaflets have been available free of charge in the 
tourist information offices of the Werra Valley Tourism Association; they are also available for 
download on the website http://userpage.fu-berlin.de/~cheubeck/. A geological bicycle field 
trip in fall 2011 will provide additional input to add a third (downstream) leaflet and to further 
improve content and design of this small series.  
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RECONSTRUCTING HOLOCENE PALAEOENVIRONMENTAL 
CONDITIONS OFFSHORE URUGUAY BY USING GROWTH-LINE 
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LARGE CLAM RETROTAPES EXALBIDUS 
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Bivalve molluscs represent excellent biorecorders of the past. As a result of their close 
relationship to their ecological environment, bivalves store valuable geochemical information 
in carbonate secretions that can be interpreted in terms of palaeoclimatic conditions. The 
organism’s metabolic activity is a direct link to water chemistry, thereby even smallest 
changes in seawater composition, temperature, salinity or food supply are recorded in the 
calcareous accretions forming shells and hard tissues. Thus, detailed analyses of the shell’s 
growth periodicity can provide a wide range of information, linked with annual to sub-annual 
growth line accumulations, analogous to growth rings of trees. In addition, a predominantly 
sessile life, closely related to the ambient facies and the longest lifespan of a non-colonial 
animal observed on earth predestine some bivalves molluscs as important climate recorders 
of marine conditions. Numerous studies, achieved before on Arctica islandica (Linnaeus, 
1767) revealed a wide-ranging applicability of long-life bivalves for palaeoenvironmental 
reconstructions. Here we present a clam species, collected from sediment core sections 
taken offshore Uruguay (Meteor Cruise M78-3a, 1999), identified as veneroid bivalve 
Retrotapes exalbidus (Dillwyn, 1817) from the outer shelf environment near the shelf break. 
The articulated clam was analysed in terms of functional morphology as an adaption to the 
palaeoenvironment, seasonal growth cycles and geochemical analyses. The aim of the study 
was to establish an integrated in-core climate archive of high resolution for drilled core sec-
tions dated to the last glacial maximum (16ka). Large-shelled veneroid bivalves provide a full 
range of attributes for being suitable for this analysis; a wide spread occurrence and a good 
conservation caused by infaunal life habit within the sediment. We expect to obtain important 
information concerning the depositional environment off northern Argentina and Uruguay and 
to identify key-parameters useable as biogeochemical proxies. 
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ARSENIC IN STYLOLITE-HOSTED IRON-MINERALS OF THE 
HAUPTROGENSTEIN OF ALSACE 
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The Middle Jurassic „Hauptrogenstein-Formation“ in Germany and Switzerland or „La 
Grande Oolithe“ in France represents an up to 120 m massive carbonate succession that 
extends from the Upper Rhine Graben to the folded Jurassic of NW-Switzerland and to 
Eastern France up to the Paris Basin. The Bajocian oolitic and oncolitic limestones represent 
the typical depositional environment of a shallow-marine and high-energy carbonate plat-
form, as it can be observed on the Bahamas. They are an important karst aquifer in Southern 
Alsace. Intense tectonics has folded and faulted the Bajocian carbonates and inverse strati-
graphy is common. Large N-S fault zones that acted as pathways for hydrothermal fluids 
cross-cut the Jurassic sediments. Bank-parallel stylolites are a common phenomena and 
stylo-bedding is frequent.  
The weathering of As-bearing minerals releases As into the environment in Southern Alsace. 
The presented study found higher As values as previously reported in the Hauptrogenstein. 
Samples were analysed by ICP-OES and Electron Microprobe. Bulk samples show a wide 
spread of As values ranging from < 10 ppm up to 84 ppm. Average values concentrate 
around 28.67 ppm As. Arsenic is concentrated in iron-minerals inside stylolites, mainly 
goethite. Point measurements and element maps of stylolite-controlled and unrelated 
samples show a marked difference in As content and location of As within and outside of 
stylolite affected carbonate. Stylolite-hosted iron-minerals contain up to 6 wt% As2O5. In 
combination with microfacies analysis of blue-stained thin-sections and previous work by the 
BRGM stylolites are interpreted as pathways for hydrothermal fluids in which iron-minerals 
act as geochemical traps for Arsenic. Consequently intense pressure-solution of Bajocian 
carbonates can enhance and control the release of As into the environment in Alsace and 
should be considered both for mining of pure carbonates and hydrogeological questions of 
freshwater supply. 
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The Middle Jurassic „Hauptrogenstein-Formation“ in Germany and Switzerland or „La 
Grande Oolithe“ in France represents an up to 120 m massive carbonate succession that 
extends from the Upper Rhine Graben in Germany to the folded Jurassic of NW-Switzerland 
and to Eastern France up to the Paris Basin. The Bajocian oolitic and oncolitic limestones 
represent the typical depositional environment of a shallow-marine and high-energy carbo-
nate platform, as it can be observed on the Bahamas. The “Hauptrogenstein” can be sub-
divided into three lithostratigraphic units: the Lower, Middle and Upper Hauptrogenstein in 
Germany and Switzerland. In France only a Lower and Upper unit are recognized, the later 
equal to the Middle and Upper Hauptrogenstein. The carbonates are poor in stratigraphic 
markers. Only the Mumbienbank, a layer of limestones with large (max. 6 cm) oncolites is 
easily recognizable but lacking in Alsace. The economical potential (up to 98% CaCO3) of the 
carbonates depends on their depositional and diagenetic history and facies. 
In total 14 different carbonate microfacies were identified and documented. They were alloca-
ted to 5 microfacies groups. The carbonate microfacies represent a broad range from the 
outer-shelf to the inner, protected platform. Platform-margin facies are most common. Micro-
facies are correlated with geochemical and optical raw material properties of the Hauptrogen-
stein. Various bulk chemical analysis was carried (ICP-OES, TGA, Insoluble Residue) out. 
The most important raw material properties, namely Calciumcarbonate content, Whiteness 
Index and Insoluble Residues show a clear connection to certain high-energy, platform-mar-
gin and platform interior microfacies. The microfacies are interpreted as an interplay of 
depositional environment and diagenesis and classified according the modified Dunham 
Classification by Wright to account for diagenetic effects. Diagenetic processes negatively 
influence the raw material properties and pressure-solution or hydrothermal influxes have a 
detrimental effect on raw material purity. Insolubles are concentrated and undesirable ele-
ments (i.e. As, Ba, etc.) introduced. Patch-reef and oolitic facies are recognized as the purest 
microfacies of the Hauptrogenstein. 
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U-PB DETRITAL ZIRCON AGES OF RHINE RIVER MIDDLE 
TERRACE SANDS BETWEEN FREIBURG AND COLOGNE 
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Provenance analysis of ancient siliciclastic sedimentary rocks is often hampered by poor 
constraints of transport paths, drainage patterns, and paleogeographic distribution of their 
sources. Limited sample sets usually are used to reconstruct potentially complicated source 
area distributions.  
The Rhine River originates in the Alps, dissects the basement provinces of Black Forest and 
Vosges, and indirectly drains a large part of southern Germany where predominantly Meso-
zoic sedimentary rocks are exposed. It then cuts through the sedimentary successions of the 
Variscan Mountain Belt between Bingen and Bonn, and receives input from the Cenozoic 
Eifel volcanic field.  
We sampled Middle Terrace sands and equivalent deposits in cores and outcrops along the 
Rhine River near Freiburg, Darmstadt, Koblenz and Cologne. We will use detrital zircon LA-
ICP-MS U-Pb ages of samples from the named sites to compare their provenance with the 
known European geology. In our research we will discuss the following two questions: Only 
considering our data, what statements would we make about our continent if we did not know 
anything about its development? Is the data of our provenance analysis conform to the real 
situation in a geological well known area? 
The sediments of the Upper Rhine area are dominated by the heavy minerals garnet, epi-
dote, and green hornblende. The heavy mineral assemblage results from the contribution of 
sediments from the Black Forest and the Vosges. In addition, the sediments of the middle 
and lower Rhine area are characterized by high pyroxene content from the Eifel volcanism. 
From all samples the zircon age populations in the river sands show a similar distribution, 
their main peaks being between 300 Ma to 400 Ma and 400 Ma to 500 Ma. A minor age po-
pulation can be recognized at 560 Ma. No grains of alpidic age appear in the samples. The 
youngest maximum reflects the Variscan basement crossed by the Rhine River, the older 
peak with predominantly Early Silurian ages point to Baltica or to the Mid German Crystalline 
Rise. One distinct peak at 560 Ma represents input from the Cadomian orogen. The 
Precambrian U/Pb ages are compatible with derivation from sources in northern Gondwana, 
the Arabian-Nubian Shield, and Baltica.   
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COMPONENT ANALYSIS OF THE ROSSFELD CONGLOMERATE AT 
THE LEUBE QUARRY (NORTHERN CALCAREOUS ALPS, AUSTRIA) 
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At the Leube open pit occurs a complete Late Jurassic-Early Cretaceous basinal succession 
of the central Northern Calcareous Alps (NCA). Above ammonite bearing rocks of Late 
Berriasian to Early Valanginian in age lies the conglomeratic Upper Rossfeld Formation. The 
components of this mixed and unsorted polymict conglomerates can be determined by micro-
facies analysis and can be sorted into groups of different palaeogeographic origin. Siliciclas-
tic resediments or intraclasts and mixed siliciclastic/carbonatic clasts can be merged into one 
group. Subrounded-angular rock fragments of pure carbonate material show typical material 
from the Late Jurassic Plassen Carbonate Platform (PCP) or material which is related to the 
PCP or to a younger Early Cretaceous carbonate producing area. Additionally carbonate pro-
ducing organisms are sedimented as bioclasts. The very important next group consists exotic 
subrounded-rounded magmatic, radiolaritic, clayey and quartz lithoclasts. The magmatites 
are represented by serpentinites, pyroxenites and basalts. Rounded radiolarites are of 
special interest because they show Triassic (Late Triassic, Carnian, Late Ladinian/Early 
Carnian, Anisian/Ladinian) and Jurassic ages. These component analysis allows now a 
better reconstruction of the palaeogeography in that time span. At the main sea level fall in 
early Late Valanginian (Gradstein et al. 2004) the Upper Rossfeld Formation was shed into 
the Leube basin as prograding fan in a delta sequence. Fluviatil transported radiolarites and 
magmatites from the eroding early Middle Jurassic ophiolithe nappe stack (Gawlick et al. 
2008) are brought together with siliciclastics and carbonate bioclasts from the former coastal 
area. As a fact of sea level fall the PCP was brought to the erosional surface and the river 
system cutted deep into the former platform area. The mixed sediment load of the conglome-
rates was brought as mass flows along the river channel system in deeper parts and sealed 
the Early Valanginian basinal rocks at the Leube basin. Very important is that in the compo-
nents of the Upper Rossfeld Formation the Alpine Haselgebirge do not occur as lithoclasts. 
We greatfully thank Dipl.-Ing. Johannes Theiss for working permission. 
 
Gawlick, H.-J., Frisch, W., Hoxha, L., Dumitrica, P., Krystyn, L., Lein, R., Missoni, S. & Schlagintweit, 
F. (2008): Int. J. of Earth Science, 97/4: 865-881. 
Gradstein, F., Ogg, J., Smith, A. (2004): A Geologic Time Scale 2004. - 307-383, (Cambridge 
University Press) Cambridge. 
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THE WEITENAU SYNCLINE: NOT A UNIFORM LATE JURASSIC-
EARLY CRETACEOUS BASIN FILL (SALZBURG, AUSTRIA) 
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The geodynamic evolution of the Northern Calcareous Alps is nowadays a quite well under-
stood process. The onset of the sedimentary sequence starts with a Late Permian to Early 
Jurassic passive margin. It changed in the Middle Jurassic to a convergent regime with 
ophiolite obduction and the formation of trench-like basins with Wildflysch deposits in front of 
propagating nappes. The Early Cretaceous is a time of relative tectonic quiescence with the 
upfilling of the Middle to Late Jurassic trench-like basins. The next sedimentary cycle starts 
in the Late Cretaceous with Gosauic sediments, which overlie unconformably a not well 
understood Mid-Cretaceous tectonic event. But what had happened between the end of sedi-
mentation in the late Early Cretaceous and the new Gosauic cycle in early Late Cretaceous 
times? The investigated area of the Weitenau syncline is known as a typical Late Jurassic to 
Early Cretaceous basin fill. New detailed mapping and investigation of profiles and structures 
in combination with microfacies analysis and biostratigraphical data give now a different pic-
ture of the formerly as uniform interpreted basin fill. At the moment on the base of the new 
data five units can be determined. They differ in lithology, sedimentary environment, palaeo-
geographic provenance and age. The Lammer basin fill (Callovian-Oxfordian) forms the 
southern part. The footwall of the Sandlingalm nappe with its Bajocian to Oxfordian basin fill 
was thrusted in Late Jurassic times onto the Lammer Basin. Interestingly in the hanging wall 
of the Sandlingalm nappe some exotic blocks occur in the Early Kimmeridgian Haselgebirge 
Mélange at the Mount Hochreith area. In the eastern and middle part of the Weitenau area 
two down-faulted blocks of the Trattberg Rise occur nearby. They differ from each other in 
their latest Jurassic to Early Cretaceous sedimentary cover, showing that the Trattberg Rise 
was again dismembered later as Early Aptian. On the northern edge, the block puzzle of the 
Weitenau area is completed with another down-faulted remnant of the Trattberg Rise (Oster-
horn Block). The only chance to date the tectonic lines is the former described indirect one. 
From the sedimentary point of view the tectonic movements of the unequal blocks must be 
younger than Early Aptian, because the sedimentation ends at this time, and older than the 
onset of Gosauic sedimentation in the Turonian. With the two fixed ages of Early Aptian 
(filling of the Early Cretaceous remnant basins) and Turonian (start of Gosauic sedimenta-
tion) we see a disintegration of the older orogenic belt during Late Aptian to Cenomanian 
times, most probably by strike-slip tectonics. 
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The Devonian/Carboniferous (D/C) boundary interval in the southern part of the Moravian-
Silesian Basin is developed in deep-water carbonate setting (Lisen Formation). Lithological, 
biostratigraphic, petrophysical and δ13Ccarb changes during the Hangenberg Event are 
studied in the Lesni lom quarry (near Brno) and Krtiny quarry. In the Lesni lom quarry, the 
Uppermost Famennian coarse-grained skeletal calciturbidites pass upward into the siltstone 
D/C boundary level and then into the non-skeletal, fine-grained calciturbidites and hemipela-
gites of earliest Tournaisian age. Unique co-occurrence of the conodont and foraminifer 
faunas renders this section high biostratigraphical importance, which could be used for an 
improvement of the correlations in the D/C boundary interval. On other hand, the hemipelagic 
nodular calcilutites in the Krtiny quarry are monotonous in term of facies, but with stratigra-
phic gaps at or near the Hangenberg Event level. Gamma-ray spectrometry (GRS) and mag-
netic susceptibility (MS) data reveals changes of the petrophysical curves trends at the 
Hangenberg Event level, together with positive and negative peaks of δ13Ccarb. The positive 
peak occurs in the Lesni lom quarry in the Middle Siphonodella praesulcata Zone, and is syn-
chronous with the peak from Carnic Alps, reported by Kaiser et al. (2006). The Hangenberg 
level in Middle Si. praesulcata Zone is associated with relatively low K and Th concentrations 
(GRS), while the MS curves failed to show correlatable patterns. The negative δ13Ccarb peak 
in the Upper Si. preaesulcata Zone provides a good correlative link between both the Lesni 
lom and Krtiny sections. In both sections, it is associated with increased concentrations of K 
and Th and moderately high values of bulk MS. The lowermost Carboniferous patterns are 
difficult to correlate due to stratigraphic gap near the D/C boundary in the Krtiny section. 
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This study is part of a BMBF-funded project of fault-related CO2-fluid migration and its impact 
on wall rock alteration and the integrity of CO2 reservoir rocks – Buntsandstein of the Hesse 
Trough as a natural analogue for industrial CO2
In this project the basic data for the paleoflow reconstruction have been obtained by outcrop 
analysis combined with literature data. The aim is to develop spatial maps of paleocurrent 
directions and of preferential fluid pathways controlled by sedimentary structures, lithology 
and sediment body architecture. The study is based on a statistical approach by investiga-
tions of depositional thicknesses, depth and width ratios of architectural elements as well as 
of inclination and direction of sediment bodies influencing fluid flow at different scales. 
Bleaching phenomena in these red bed sediments are also under investigation, since they 
are self-evident examples for small-scale differences in flow pattern and resulting water-fluid 
reactions probably linked to CO
 Sequestration (COMICOR). The sediments 
of the German Buntsandstein facies exhibit an overall trend of base level and associated 
environment changes. In the Lower Buntsandstein, deposition starts with sediments indica-
ting a playa-lake setting. The Middle Buntsandstein consists of sediments of very shallow 
rivers with wide floodplains and eolian entry in the lower part and of deeper and long-ranged 
braided to meandering river systems in the upper part.  
2
Preliminary results confirm overall northward directed paleocurrents in the Buntsandstein of 
Hesse related to the overall paleogeographic situation (deposition following the N-S axis of 
the subsiding sub-basin). But, paleocurrent directions and fluid pathway properties can vary 
significantly in regional and outcrop scale over short vertical and horizontal distances resul-
ting from shifts in lithology (mud- vs. sandstone), changes in river morphology (e.g. low vs. 
higher sinuosity) as well as environment changes (e.g. river channels vs. floodplain). Based 
on this data a 3D Petrel model on aquifer geometries and fluid pathways will be developed. 
-fluid migration. A detailed study of outcrop architecture 
allowed the visualization of depositional settings and of the relationship and connectivity of 
facies elements and flow units in 3D block diagrams. These small scale patterns enable a 
detailed reconstruction of river development and current directions over a restricted area, 
which is fundamental for later 3D modeling over a larger area.  
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The Uruguayan margin is presently characterised by strong ocean currents and excessive 
sediment supply from the Río de la Plata (about 130 million tons of suspended sediment load 
per year). However, the sedimentary framework as result of such conditions and their chan-
ges in the past remain largely unclear. 
Here we present a set of high-resolution sediment-echosounder data and 15 sediment cores 
retrieved by vibro and gravity coring. The acoustic data reveal: (1) exceptional, stratified 
Holocene deposits on a morphological terrace right underneath the shelf break; (2) a tempo-
ral-lateral succession of various internally-stratified aggradational to progradational deposits 
on the shelf; and (3) a modern inner-shelf mud depocenter. All these units appear locally 
confined. This information is combined with data from sediment cores and AMS radiocarbon 
dating to establish a detailed sedimentary evolution of the Uruguayan margin. 
Confined time-transgressive sand bodies formed during the early-deglacial flooding of the 
Uruguayan outer shelf under a strong shallow-water hydrodynamic regime. While this depo-
sition of confined sand bodies shifted landward during the continuing deglacial sea-level rise, 
the wavy morphology of the outer shelf was smoothened by mud deposition when hydrody-
namic conditions decreased due to the rise in wave base. In contrast, sedimentation on the 
inner shelf predominantly took place inside a prominent erosional depression, which probably 
represents the former La Plata River valley. Deposition within this depression started shortly 
after initial drowning of the shelf and a sedimentary succession from high-energy tidal to 
open-marine deposits is investigated. A gradual lateral shift from sand bars to mud facies 
can be recorded during the late Holocene. While this morphological depression offered pro-
tection against the strong current regime of the Uruguayan margin, the exposed wavy mor-
phology of the mid shelf remained bare of finer sediments. The morphological terrace on the 
uppermost slope is covered by a continuous succession of Holocene sediments and provides 
an exceptional record on the dynamics of shelf export. 
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Hence, although excessive volumes of sediment are supplied by the La Plata River through 
all times, sedimentation is time-dependently restricted to confined positions on the shelf and 
uppermost slope. Those locations and their formation history are dominantly controlled by 
the respective current system and local morphology in interplay with the frame-setting sea-
level fluctuations. 
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Stacked progradational packages in the Eocene Dir Abu Lifa Member (Western Desert, 
Egypt) represent lower delta plain deposits dissected by major fluvial-tidal distributary 
channels within a tide-dominated deltaic setting. The complex facies architecture within the 
channels and their lateral relationship to interdistributary zones will be presented. Mutually 
evasive distributary channels were filled with lateral migrating tidal bars. Tidal indicators are 
ubiquitous, including abundant mud drapes, sigmoidal bundles and rhythmites. Each channel 
fill contains a consistent internal architecture that varies from channel axis to channel margin. 
Erosive channel bases are often lined by mudstones. Above these mudstones, planar to sig-
moidal cross-bedded sandstone occurs. However, inclined heterolithic strata dominate the 
channel fills. Inclined beds are characterized by wavy- to lenticular-bedded layers, interpre-
ted as sub- and inter-tidal bar deposits. Scours filled with mudstone incise into the uppermost 
part of tidal bars, representing ‘blind’ tidal creeks. The dip angle of inclined beds and overall 
grain size both decrease towards the top of the channel-fill successions, which is capped by 
supra-tidal marsh deposits. Lower delta plain deposits comprise laterally extensive coarse-
ning upward successions dominated by heterolithic strata with pedogenically modified tops. 
Each progradational package is capped by an intensely bioturbated sandstone that records 
transgression. Distributary channel belts can be related to laterally adjacent prograding delta 
plain deposits, and the occurrence of pedogenic horizons inside and outside the channelized 
facies allows correlation between both areas. Despite deep (up to 25 m) erosional relief, the 
channel belts are not confined to incised valleys. However, channel belts associated with 
successive episodes of delta progradation are vertically stacked.  
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A 728 cm long lake sediment core from Herschel Island in northwestern Canada was analy-
sed to gain information on late Quaternary landscape dynamics at the former margin of the 
Laurentide Ice Sheet. 
Herschel Island is part of a push moraine three kilometres off the modern coastline of the 
Yukon Territory and was investigated by previous studies regarding its Quaternary geology, 
permafrost processes and coastal erosion. This study focuses on the origin and evolution of 
the lake and its catchment located at the centre of the island, making it the northernmost 
terrestrial environmental archive of the Yukon Territory. 
A multidisciplinary approach was applied to analyse the core sediments and pore water using 
grain size analysis, biogeochemistry, stable isotope geochemistry, geochronology, and 
hydrochemistry to obtain a comprehensive overview of the palaeoenvironmental conditions. 
The sediments were generally clayey and silty with interbedded organic-bearing sandy 
layers. Radiographic images and measurements of water contents indicate clear changes in 
density. 
The results of biogeochemical and stable isotope analyses point towards four distinguished 
stratigraphic and lithologic units: Unit A (700-728 cm) represents the compact and homo-
genous basal material with a maximum age of about 11,000 cal. a BP. Unit B (600-700 cm) 
is characterised by high variation in all parameters and increased biological productivity 
which indicates the initial stage of a thermokarst lake development starting with thaw subsi-
dence by about 10,300 cal. a BP during the Holocene Thermal Maximum (HTM). In contrast, 
unit C (200-600 cm) shows low variability in the analysed parameters and corresponds to a 
rather stable phase of lake development. A sharp transition to the uppermost unit D (0-200 
cm) by about 3,000 cal. a BP is interpreted as a local disturbance: mass wasting processes 
from the lake shore or drainage are hypothesized to be responsible for this hiatus.  
The lake dynamics from Herschel Island provide insights into the postglacial history of a 
permafrost-affected island in the vicinity of the Laurentide Ice Sheet. The more recent part of 
the lake evolution demonstrates that not only global and regional climate dynamics but also 
site-specific factors such as permafrost conditions, geomorphology and local climate effects 
control the dynamic of arctic lakes in general and thermokarst lakes in particular. 
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At the Brenner normal fault system the Penninc rocks of the Tauern window, representing 
the footwall, are placed beside Upper Austroalpine units (from top to bottom: Steinach 
nappe, Brenner Mesozoic, Oetztal-Stubai basement complex) which form the hanging wall. 
This fault system compensated the rapid exhumation of the Tauern window during late 
Oligocene to Miocene. Because the Austroalpine units had already cooled below 
temperatures of ~200°C during late Cretaceous to early Tertiary, it is assumed here that a 
temperature gradient developed between the hanging wall and footwall of the Brenner 
normal fault system due to exhumation of greenschist to amphibolite facies rocks of the 
Tauern Window. 
It is the goal of this study to reveal such a thermal overprint in the hanging wall by a 
combined approach of Raman spectroscopy of carbonaceous material (RSCM), vitrinite 
reflectance and (U-Th)/He dating of zircons. A late Carboniferous sediment series within the 
Steinach nappe in the vicinity to the recent contact zone of Austroalpine and Penninc units 
was sampled because it contains sequences of organic rich pelites and coarser siliciclastic 
rocks which is ideal for the applied methods. 
The results of this study show that the upper part of the hanging wall was thermally 
unaffected by exhumation of the Tauern window. Instead a thermal gradient of probably late 
Cretaceous to early Tertiary age, with metamorphic peak temperatures of ~300°C is 
revealed. 
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During the Jurassic wide parts of the European continent were covered with a shelf sea adja-
cent to the oceanic Tethys. Jurassic microbial buildings are quite common in Europe (espe-
cially in Germany, Poland and Slovakia) but in the Moscow Syneclise nobody ever described 
Jurassic stromatolites buildings. We first discovered these ones in the study of the construc-
tion site (Tsvetnoy bul, 15) in Moscow at the end of 2007. Then, during 2008-2009 was 
collected extensive material on Jurassic stroma-tolites Russian plate (from several sections 
of Moscow, village Kamennaya Tyazhina, quarries near the station Gzhel and Nikitskoe 
(Moscow region), v. Mikhalenino and city Makariev (Kostroma reg.) and Sukhaya Peschanka 
(Orenburg reg.)). 
According to the classification of M.E. Raaben & M.A. Semikhatov (2000), the Moscow 
Syneclise microbial buildings belong to the morphological types of nodular and stratiform 
stromatolites and associated with various suites of the Upper Callovian-Oxfordian. The 
enclosing rocks are usually clay or silty clay. Initial substrate mostly was served limestone 
and marly pebbles, sometimes macrofauna. The first stromatolitic layers enveloped the relief 
of the substrate then later expanded to the clay. Callovian stromatolites made up of complex 
forms, including various crusts, breccia fragments of stromatolites and surrounding rocks and 
layered constructions, with total thickness of up to 0,35 m. The Lower and Middle Oxfordian 
stromatolitic buildings have a hemispherical shape, often with uneven surface, and different 
size (from several cm to 20-30 cm in diameter). Sometimes, these nodules or hemispheres 
are connected general stratifications, often enveloping bottom paleorelief. Most of the 
nodules or crusts have irregular complex lamination with opposing growth components 
domes and they are usually buried in the sediment not in the original position (inclined, over-
turned). This indicates the shallow-water conditions and active hydrodynamics. The buildings 
often contain serpulidae, large bivalves Pinna sp. and others, gastropods Bathrotomaria sp., 
brachiopods and roots of crinoids Cyclocrinus insignis (Trautschold), indicating that they 
were formed under conditions of normal salinity. The stromatolites are composed of thin 
alternating layers or laminas of carbonate material (sometimes ferruginous or pyritized), 
glauconite and phosphate, are rarely entirely phosphate. In some case, there are an admix-
ture of terrigenous material, fauna and its fragments. Lamination is distinct, clearly visible 
both in the samples and in thin sections. Laminas configuration are convex, sometimes 
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breaking down into short microcolumns (diameter 0,05-0,5 mm). The thickness of the lamina 
varies from a few microns to 1-2 millimeters. The Upper Oxfordian stromatolites represent 
complex of separate nodules (with prominent concentric lamination) of relatively small size 
(5-10 cm) and stratiform stromatolites, with total thickness of 0,05-0,2 m, tracing permanently 
tens to hundreds of meters. Their composition is mainly glauconitic with various quantity of 
carbonate material. This complex is also the regional datum mark throughout the Russian 
Plate (“The Oxfordian glauconite horizon”). 
The analysis of the studied Jurassic stromatolitic buildings morphological diversity, as well as 
facial features, and modern conditions favorable for the growth of stromatolites, made it 
possible to formulate the following conclusions. Callovian stromatolites were formed in the 
lower part of the littoral zone with a periodically active hydrodynamics and partly in the sub-
littoral zone with more passive environment, the Lower and Middle Oxfordian ones were 
growing in the littoral zone with changing the hydrodynamics at the unstable slump substrate. 
The Upper Oxfordian stromatolites were formed in constantly passive subtidal conditions, in 
slow sedimentation on a flat stable substrate, resulting in their predominantly stratiform 
morphology. According to the changes in the composition of the enclosing sediments during 
the Callovian-Oxfordian, we can conclude that was very slow sinking of the territory, which 
contributed to the growth of bioherms. Nevertheless, environments were preserved shallow, 
and only at the end of the Late Oxfordian, probably, the depth has increased so that the 
entire bottom was sinked below the photic zone and stromatolites formation stopped. 
Unique phosphate stromatolites of Sukhaya Peschanka river, 50 km west of Sol-Iletsk (Oren-
burg reg.), were first discovered by Silantiev V.N. (1989). The detailed study of these out-
crops was in the summer of 2008. The Oxfordian-Kimmeridgian 2 m phosphorite deposits lie 
on the Callovian sands. There are two layers of stromatolitic buildings. According to the 
classification of M.E. Raaben & M.A. Semikhatov (2000), stromatolitic buildings of the lower 
stromatolitic layer (Oxfordian) belong to the morphological type of stratiform stromatolites. 
They are subhorizontal layered, rarely with convex-up strata, sometimes hemispheres are 
connected general stratifications, with total thickness of 15-20 cm. Stromatolitic buildings of 
the upper layer (Kimmeridgian) belong to the morphological type unbranched columnar 
stromatolites and morphologically very similar to modern stromatolites Shark Bay. The 
columns in the layer are vertical erect, near cylindrical in shape (5-20 cm diameter and 20-35 
cm tall), with rough knobby, rarely flat smooth surface, and crowned with a porous gray "cap" 
mushroom shape (3-10 cm), with numerous drilling. Often at the base of the columns are 
rounded pebbles. They sometimes accrete their basements, but clearly separated from the 
enclosing quartz glauconitic sands containing their fragments (1-6 cm). The buildings often 
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include belemnites guards and shells of ammonites or bivalves. Both layers can be traced 
continuously for several tens of meters. All stromatolites are composed of thin alternating 
gently convex upwards layers or laminae from 0.1 to 10 mm. Lamination is distinct, clearly 
visible both in the samples and in thin sections by the alternation between pristine phosphate 
laminae and darker layers rich in iron and finely dispersed organic matter. They all contain 
different amounts of siliciclastic quartz, quartzite, feldspar and glauconite. Phosphate in the 
studied stromatolites is carbonate-fluorapatite. 
The Oxfordian stromatolites probably were formed in constantly passive subtidal conditions, 
relatively shallow, in slow sedimentation on a flat stable substrate, resulting in their pre-
dominantly stratiform morphology. The Kimmeridgian buildings were developed on the 
border of the lower intertidal and subtidal zones with periodically active hydrodynamics and 
significant supply of terrigenous sedimentary material. Here columnar stromatolites are bene-
fiting because their shape allows sift excessive clastic material in the spaces between them. 
Jurassic phosphate stromatolites are formed by microbial trapping and binding and microbial 
precipitation. Their accretion was determined by bacterially mediated precipitation of an 
amorphous calcium phosphate. This mineralization process took place during a very early 
stage of synsedimentary diagenesis after degradation and recycling of the organic matter the 
previous microbial mat community and decaying macrofaunal remains. This increases the 
concentration of phosphates and other ions within the interstitial waters, which give to super-
saturation and precipitation of amorphous matter, previous to apatite microcrystallites and 
more larger francolite crystals. Perhaps periodic upwelling also was favorable to this 
increase. 
The studied buildings occur from the same intervals of Jurassic that German and Polish. 
Despite some similarities, they are nonetheless fairly specific and were formed apparently 
under different conditions. 
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Sylt and Rømø are barrier islands in the northern Wadden Sea (SE North Sea). Both islands 
are connected to the mainland by artificial dams leaving only a small gateway (Lister Tief) for 
tidal water-mass exchange between the Sylt-Rømø basin and the open North Sea. As a 
result strong tidal currents affect the area and lead to highly dynamic bedforms and likewise 
vigorous sediment transport. The aim of this study is to use hydroacoustic gear to map these 
bedforms, the distribution of surface sediments and relate both to the dynamic bottom current 
system. The selected study site includes deep channels that harbor the stronger currents 
and shallower sublittoral areas. It has a size of approximately 2 x 2 km. 
Investigations were performed with two different hydroacoustic devices, an IMAGENEX 
YellowFin (Model 872) sidescan sonar to take images of the seafloor and a SONAVISION 
RoxAnn (Model GD-X) acoustic ground-discrimination system to classify the seafloor 
according to its hardness and roughness. The sidescan sonar worked at a frequency of 770 
kHz while the RoxAnn system operated at a frequency of 200 kHz. Additionally, RoxAnn also 
delivered bathymetric information. For ground truthing purposes 118 sediment-surface 
samples were collected using a HELCOM grab sampler. 
The results reveal that the surface sediments consist mainly of coarse (grain size of 500 to 
1000 µm) and medium sands (250 to 500 µm). Coarser sediments characterize the deeper 
tidal channels (water depth ~ 20 m) where also the measured roughness and hardness 
values strongly increase. The shallow areas reveal finer sediments and lower backscatter. 
The hydrodynamic processes that govern the distribution of surface sediments are also 
responsible for the evolution of characteristic bedforms that both allow to reconstruct the 
general hydrodynamic properties of the study area and beyond. 
The sidescan sonar images reveal sandwaves of varying size that are often superimposed 
by megaripples. Both strike perpendicular to the flow direction of the tidal currents. The 
overall shape and the inclination of stoss and lee sides allows to identify which part of the 
tidal current system forms the principal process that shapes the sea floor of the study area. 
Aside from ripples and sand waves, sand ribbons stretching in current direction occur in 
places with vigorous tidal currents of 0.8 m/s and more. 
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Molards, or debris cones on top of rock-avalanche have been observed in a large number of 
landslides since more than a century. As a result of they are conspicuous they were termed 
molards in the Alps, and there are no less than six different origins proposed. Molards are 
observed in many rock avalanches all over the world, however they tend to be more common 
in glacial-periglacial settings. A recent rock slide and avalanche at the Chita creek created a 
large rock-avalanche deposit characterized by lobes completely covered of molards. The 
study of characteristics suggests molards originate from the fragmentation of frozen ground 
like debris-rich permafrost, during the transport process of a rock-slide, and subsequent ice-
melting and degradation of the original boulder into a colluvial full-cone. The first evidence 
comes from the protolith: Aerial photographs of 1966 shows this tributary valley had an active 
Rock Glacier (RG), whose talus base was located near 4430m of altitude. The valley was like 
that until 1996, while it shows the landslide since 2003. The most likely explanation for the 
timing was the excessive melting of the permafrost top of the rock glacier due to two 
consecutive years without snow and hence water-ice input to, followed by a heavy snowy 
year that placed extra weight on the RG. As a result, 6.4 Hm3 of rocks slid down from the RG 
front, and that block broke up in boulders during the 1420 m of transport. The rock avalanche 
was deposited over an alluvial fan, and it is possible to see 4 main lobes, of progressive less 
relief, probably by an increase of flow lubrication to the end of the flow. Lobe tops are full of 
molards, and many of them are also lying isolated on the vegetated ground. Clearly they 
were boulders that rolled down from the lobe front and stopped at different distances. Distant 
ones are 100 m far from lobe edge at the slope direction, while molards aside lobes are no 
more than 30 m far. 
Many molards were excavated, and the best information comes form one molard 7 m tall and 
almost 10 m wide, that was eroded by the creek. In the internal structure was possible to 
observe that the core was formed by a quite heterogeneous sedimentary fill, quite inclined, 
and two bedding types were recognized: well stratified colluvial gravel and debris-flow 
deposits, both typical of cryogenic RG. The colluvial sediment was quite clean, open and with 
no possibilities to keep the boulder cohesion while the other sediment type could have kept 
the cohesion. On top of the boulder core and draping all margins, there was a colluvial  
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microtalus in which the boulders fell until the base of the cone, while the fine-grained 
sediment was staying at the draping slope, creating the idea the sediment was finer grained 
(as described) than boulder and hence not coming from it. This was a colluvial sorting 
process well known in sedimentology. Therefore, all cones are the orthogonal projection of c. 
equidimensional boulders on the ground. The different slopes of the cones are due to (a) 
different shapes of original boulders something we could control at this relatively young rock 
avalanche and (b) time elapsed for microtalus colluvial transport, As there is not successive 
material added to these talus cones, the tendency with time is to be a flatter cone, a fact we 
controlled with another RG slide involving permafrost but looking much older. 
This landslide provides very strong evidence for the interpretation of molards in periglacial 
environments as degraded permafrost boulders. However, they could also be formed by 
cohesive soil fragments transported semi passively atop slides that weather afterwards. 
Molards could therefore serve to understand the transport modes of rock-slides to 
avalanches. 
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LABORATORY RESULTS AND FIELD EXAMPLES OF THE 
INTERPLAY BETWEEN SIEVING, SHEETFLOW AND DEBRIS FLOW 
PROCESSES IN ALLUVIAL SETTINGS AND  
THEIR POSSIBLE CHANGE 
 
J.P. Milana1, K.W. Tietze2 
 
1InGeo-CONICET, Universidad Nacional de San Juan, San Juan, Argentina. 
2Geowissenschaften, Marburg University, Marburg/Lahn 35034 Germany. 
 
An experimental plan was designed to study the transition between sheetflood and sieving. 
That transition was observed in a natural moderate flood as a result of discharge increase. 
The mechanism was simply that the rate of percolation was overwhelmed by the flood rising 
hydrograph and as a result the sieve lobe was recycled into a sheetflood alluvial plane. At a 
laboratory scale, the study done at Marburg University was focused in changing the sediment 
grain size from 100% fine to medium natural sand (fluvial) till 100% very coarse sand (beach) 
in 10% steps, and back. These sediments represented the impermeable to quite permeable 
end members at laboratory scale. The first series was 11 runs, having a subsurface 
impermeable ground and variable recent sediment permeability and the second series was 
representing a subsurface permeable ground. Underground permeability was expected to 
favor taller sieve lobes. Processes were sheetflood dominated with ample lobes, until a 40% 
of coarse sand, where channel jamming start to make smaller lobes. At 80% of coarse sand 
added the first sieve lobes occur. Distributary channels capture the fine sand selectively in 
order to occlude permeability and foster lobe progradation, while lobes are made up of 
coarse sand. At the run 100% coarse sand, the sediment makes impressive backfill of inlet 
channel flanked by artificial levees. On the other hand, during the following series, sieving 
was kept until 70% of coarse sand showing how important is the permeable ground. The 
backfill is re-incised and fan progradation occurs through distributary channels and sieve 
lobes. At Run=60% coarse sand, sieve lobes occur together with debris flows, that is, 
sometimes the transport is clast-by-clast and strands as water percolates, and other times, 
the mix of coarse and fine sand becomes a slurry mix and advances en-masse. Detention of 
this debris flow is basically due to water loss and not due to lack of slope. Water loss creates 
a frictional freezing. At 50% coarse sand debris flows replace completely sieve lobes, while 
some sheetflood starts to occur due to the surface flow start to reach lower fan positions due 
to less permeability of the ground due to the added fine sand. 
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Field revision of some alpine and Andean floods suggest that there is a field of coexistence 
of transport modes, or where the own flood variations (discharge, sediment yield, 
channelization) are enough to oscillate at the boundary conditions of these transport mode. 
This show how important is the sediment yield, discharge, and also bed permeability in 
regulating type of flows. As discharge is a major control on transport and deposition modes in 
alluvial settings, the expected changes in modal hydrographs in many mountain basins due 
to the expected climate change could create a conflict between previously expected flood 
types and the ones that will be fostered the changing conditions. Therefore, a reappraisal of 
flood risk at populated drainage basins should be a major concern of the societies. 
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SHOCK-WAVE-FANS: LABORATORY RESULTS AND 
EXTRATERRESTRIAL EVIDENCE 
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We introduce here the novel concept of shock-wave fan. A fan of this type is produced by a 
flow that is volumetrically large enough to expand after an opening of the conduit (valley). As 
a result, these fans are devoid of lobes, as the flow could expand well until the main 
sediment load is deposited. In theory, as the drag causing sediment transport is a shock 
wave, the base shear stress will decay rapidly as the flow expand at an exponential rate 
similar to the amount of opening that the fan could have (usually 180°, so it is half circle). 
Due to this rapid decay, and the time-limited transport capacity of theses waves (not 
competence), sediment transport is expected to cease suddenly creating a depositional 
sediment step at fan edge. 
While these kind of fans could be generated by aerosols (as pyroclastic flows, or large 
meteorite impacts in extraterrestrial setting devoid of water), that have more expansible 
characteristics, but we explored their formation using watery flows. A shock-wave in a water 
flows is created when successive layers of the flood catch the slower ones in the base, 
delayed due to the friction at the base. A low increase of the wet perimeter as depth rises 
favors shock waves. Thus an inlet high slope channel of vertical walls was used to simulate 
shock waves by retaining water with a gate and releasing it suddenly over a minor base flow. 
As expected the flow created a head as a subaerial turbidite, took all the sediment it could 
and expanded well over the flat floor of the flume. A well edged terraced fan, devoid of 
internal lobe was created in this way. We produced a couple of several more elongated fan, 
adding slope to the flume floor where the fan was created, making a flat-top terraced fan, but 
in this case semi elliptically with maximum elongation parallel to the main sloe. As we know 
gravity is part of the formulation of translation speed and hence drag power of most physical 
waves, indicating clearly that the transport capacity was decided by the wave dynamics.   
This type of wave transport, still unexplored, but well repeated by those that work on large 
meteorite impact, is perhaps the origin of the elusive “terraced fan” of Mars. Those fans, 
show clear edges, almost concentric, but little displaced as if the flow inertia could be 
displaced in some cases as the gravity affected our flows. In our attempt of creating 
successive terraced fans we failed due to the eroding effect of the water flow over the edges 
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of the first-underlying terraced fan. However, gas-supported flows would not have this 
gravitational effect, as what keeps them near the ground is the sediment load, and once this 
has been massively deposited the flow would not affect noticeably the ground anymore. 
Therefore, although the experiments show only the half way of the Mars terraced fans, it is 
well possible those fans were created by massive shock-waves created by large meteorite 
impacts that fostered large sediment transport. When this transport was channeled along 
vertically-walled canyons, the flow could be amplified and created the each layer of terraced 
fans. This possibility shows therefore there is no need of water in Mars, to create the curious 
terraced fans. 
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          FROM A TIGHT CARBONATE TO A POROUS POTENTIAL 
RESERVOIR: HYDROTHERMAL DOLOMITES IN THE PALEOZOIC 
OF NORTHERN SPAIN 
 
N. Muñoz-Quijano1, T. Bechstädt1,2, M. Boni3, G. Gutiérrez-Alonso4 
 
1 GeoResources STC, Heidelberg, Germany; 2 Jagiellonian Univ. Kraków, Poland; 3 Univ. 
Napoli, Italy; 4 Univ. Salamanca, Spain. bechstaedt@georesources.de 
 
The Cantabrian Zone, NW Spain, represents a Variscan foreland basin, later affected by 
post-Variscan orocline formation. Pervasive porous dolomites, situated within tight, mainly 
Carboniferous carbonates, serve as outcrop analogues for burial dolomite reservoirs else-
where. Objectives of the Eni-funded research are geometry and size of dolomite bodies, 
types of dolomite, porosity and permeability, and connection to geodynamic evolution. 
The dolomite bodies are up to several kms long and hundreds of metres thick. The two 
dolomite types are replacive and porosity-filling. Petrographic, geochemical and FI data are 
consistent with a burial, hydrothermal origin of the dolomite. Dolomitization was caused by a 
hypersaline, marine-derived modified brine, which first replaced precursor carbonates, gene-
rating new porosity, and then precipitated dolomite cements in an almost isothermal and iso-
chemical process. 
Various dolomite types containing macro- and microporosity can be defined according to 
textures and internal fabrics. Macroporosity is highest in the Vuggy and Zebra types of poros-
ity. Dolomitization strongly improved the poroperm properties of the original tight limestone 
host rock. In many areas, however, an over-dolomitization affected mainly the Meso-Zebra 
fabric and reduced dramatically the porosity, generated just before. This process could be 
called “self-cannibalization”: (i) replacive dolomitization created additional new porosity; (ii) 
hydrothermal fluids are focused into this highly permeable new porosity, stabilize it, and (iii) 
infill the pores with cements, partly or totally.  
Late Variscan lithospheric delamination-induced extensional tectonics and crustal thinning in 
the Permian provided the heat required to trigger fluid convection and dolomite precipitation. 
Fluid circulation was facilitated by the reactivation of highly permeable Variscan and Post-
Variscan fault zones, as well as pre- and syn-orocline bending joints. Oversaturation and 
dolomite precipitation occurred, when the overpressured fluids moved into overlying, less 
deeply buried horizons and lost temperature and pressure. 
Large bodies of hydrothermal dolomite were favoured by a large reservoir of evaporated sea-
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water (confined by orocline formation), extensive fracturing and reactivation of tectonic struc-
tures, fluid flow pathways, and high heat flow causing thermal convection. The abundance of 
dolomitization in especially western areas of the Cantabrian zone is   associated with the 
high amount of fractures there. Timewise, this hydrothermal pulse seems to correspond to 
circulation of hydrothermal fluids in the Stephanian Coal Basins located in the area as well. 
Effective fluid flow was only possible at this time of post-Variscan rifting and transtension. 
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STRATIGRAPHY AND FACIES OF THE TURONIAN  
(UPPER CRETACEOUS) RODING FORMATION AT THE 
SOUTHWESTERN MARGIN OF THE BOHEMIAN MASSIF (BAVARIA) 
 
Birgit Niebuhr1, Markus Wilmsen1, Patrick Chellouche2,  
Nadine Richardt1, Thomas Pürner3 
 
1Senckenberg Naturhistorische Sammlungen Dresden, Museum für Mineralogie und 
Geologie, Sektion Paläozoologie, niebuhr.birgit@googlemail.com; 2Universität Erlangen–
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Umwelt, Abt. 10, Marktredwitz 
 
An integrated analysis based on borehole sections and surface exposures of the Middle to 
Upper Turonian Roding Formation in the Bodenwöhrer Senke (NE Bavaria), close to the 
southwestern margin of the Bohemian Massif, is presented. Detailed bed-by-bed logging, 
facies analysis and multistratigraphic dating resulted in the recognition of its depositional 
environments and tectonostratigraphic signifinace as well as in its precise stratigraphic cali-
bration and correlation. The Roding Formation has a thickness ranging from 75 m in the 
northwest to 120 m in the central and southeastern parts of the Bodenwöhrer Senke. It 
nearly exclusively consists of siliciclastic rocks (clays, silt- and sandstones, reddish to brown 
lithic-arkosic pebble sandstones and gravelstones) and is subdivided into the Altenkreith, 
Freihöls, Taxöldern and Seugast Member (from base to top). The Altenkreith and the Taxöl-
dern members are marine units (inner to mid-shelf) while the Freihöls and the Seugast mem-
bers are (predominantly) non-marine units (alluvial fan and river deposits). The Roding 
Formation rests with a major unconformity on the Lower Turonian Winzerberg Formation and 
is sharply overlain by the upper Upper Turonian–Lower Coniacian deeper marine clays of the 
Hellkofen Formation. Also the bases of the Freihöls and the Seugast members are significant 
unconformities. Based on these erosional and/or non-depositional unconformities (sequence 
boundaries, SB Tu 1–5), four depositional sequences (DS Tu 2–5) can be recognized in the 
Middle–Upper Turonian of the Bodenwöhrer Senke, describing a nearly symmetrical trans-/ 
regressive cycle of 2nd-order with a maximum flooding within DS Tu 3 (upper Middle 
Turonian). Sequence boundary Tu 1 is placed in the Lower–Middle Turonian boundary inter-
val and separates the Roding Formation from the underlying Winzerberg Formation. SB Tu 2 
occurs at the base of the Freihöls Member and is of early Middle Turonian age while lower 
Upper Turonian SB Tu 3 was recorded within the Taxöldern Member. SB Tu 4 is a major 
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mid-Late Turonian unconformity at the base of the Seugast Member and the late Late 
Turonian SB Tu 5 terminates the Roding Formation. Time-equivalent unconformities have 
also been recognized in the Regensburg–Kelheim area c. 50 km in the south (contem-
poraneous Kagerhöh and Großberg formations) and sequence stratigraphy thus serves as a 
key tool for correlation. These major unconformities also occur in other Cretaceous basins of 
Europe and elsewhere and, thus, seem to be mainly controlled by eustatic sea-level 
changes. However, based on conspicuous changes in basin architecture and increased sedi-
ment supply as well as compositional and textural immaturity we suggest that the Middle 
Turonian Freihöls Member signifies the onset of Late Cretaceous inversion at the south-
eastern margin of the Bohemian Massif. 
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STRUCTURING AN ARCHEAN GREENSTONE BELT FILL  
THROUGH SEQUENCE STRATIGRAPHY:  
MOODIES GROUP (~3.2 Ga), SOUTH AFRICA 
 
Frank Ohnemueller, Christoph Heubeck 
 
Institut für Geologische Wissenschaften, Freie Universität Berlin; frank.ohnemueller@gmx.de 
 
Greenstone belt sedimentary deposits are typically highly deformed and structurally 
discontinuous, fossil-free and orogenic in nature, resulting in rapid lateral facies changes. All 
these factors combine to render greenstone-belt-wide correlation difficult; however, such 
regional correlations are prerequisites for the understanding of regional and long-term 
tectonic and sedimentary processes on the early Earth.  
This contribution describes our efforts to improve the basinwide sedimentation history of the 
Moodies Group (ca. 3.22 Ga), South Africa, the youngest and up to 3.7 km thick unit of the 
Barberton Greenstone Belt (BGB) fill. This synorogenic unit is preserved within several 
structurally separated large isoclinal synclines throughout the BGB, displays distinctive facies 
trends within thick and seemingly uniform siliciclastic strata, and offers a high-resolution 
record of the dominant and final BGB shortening event.  
We constructed a time-space (Wheeler) diagram based on the compilation and correlation of 
numerous Moodies stratigraphic columns throughout the BGB north of the important Inyoka 
Fault, relying on four jaspilitic BIF units which we assume to represent maximum 
transgressive events and to be well-suited as time markers. In contrast to previous studies, 
we considered conglomerates to serve only as subordinate stratigraphic markers.  
Near mid-Moodies time, the BGB appears to have broken up in individual sub basins which 
became integrated only at times of high relative sea level (shale and jaspilitic sedimentation) 
but received individual sedimentation pulses during all other times. A simple southward-
directed shortening event, as previously postulated, is not apparent. Rather, significant 
sedimentary input appears to have also been directed longitudinally along the present-day 
structural grain of the BGB. 
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ENVIRONMENTAL CHANGES ON DECADAL TO CENTENNIAL 
SCALE OF LATE MIOCENE LAKE SEDIMENTS 
(TORTONIAN, LAKE PANNON, CENTRAL EUROPE) 
LINKED TO SOLAR CYCLES 
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Time resolution is the backbone for the reconstruction and interpretation of Earth’s history. 
Understanding the mechanisms of astronomical forcing in geological records has enabled a 
resolution on scales of 104 to 106 years. This time resolution provides data to describe major 
parameters and perturbations of Earth’s past climate but is insufficient to understand the 
climate system on scales comparable to Holocene records. This problem is even more 
severe if past climate systems, such as the warm Late Miocene, are treated as equivalents 
for model predictions of future climate change. Possible archives for such high-resolution 
pre-Pleistocene climate information are, however, available in lake sediments.  
For our studies we selected Lake Pannon, a palaeo-ancient, alkaline, brackish lake, 
which covered the Pannonian Basin System during the Tortonian (Late Miocene). On several 
sediment cores we show the power of high resolution multiproxy analyses for reconstructing 
paleoclimatology. The interactions between climate, vegetation as well as planktic and 
benthic biota can be deciphered on a decadal scale over several millennia of Late Miocene 
time. To demonstrate this high-resolution interpretation we present two examples from the 
western margin of Lake Pannon: localities Mataschen in the Styrian Basin and Hennersdorf 
in the Vienna Basin. 
In the clay pit Mataschen (Styrian Basin, Austria) two subsequently 50-cm-long cores 
were studied with a sample density of 10-mm and analysed for pollen and dinoflagellate 
assemblages. In addition, the ostracod assemblages were analysed in 5-mm intervals. The 
results suggest a stable lake level during deposition of the studied sediments. This 
assumption is based on the absence of significant variations in the abundance of the 
dinoflagellate Impagidinium sp. and the stable amount of Pinaceae. Fluctuations observed in 
the pollen spectra of other taxa are thus supposed to represent changes in the surrounding 
vegetation. Most striking is the coincident shift of Spiniferites sp. and heterotrophic 
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dinoflagellate cysts with changes in the composition of the pollen assemblage. While the 
differences in the dinoflagellate assemblages are most likely based on the nutrient content of 
the surface waters, the pollen reflect variations of the vegetation zones. The dominance of 
mesothermic trees is replaced by a high amount of grasses such as Poaceae, Cyperaceae 
and Sparganium sp. Soon after, forests start to spread again with a rising number of Abies 
sp., Pinus sp. and Cathaya sp. This distribution seems to be triggered by climatic conditions, 
especially by a decrease of precipitation. Geophysical data (magnetic susceptibility, gamma 
ray) reveal several highly significant cyclicities and point to astronomical forcing throughout 
the section. Based on estimations of sedimentation rates, the described high frequency 
vegetation shifts seem to have happened within only few tens or hundreds of years during 
the earliest Late Miocene. 
At Hennersdorf (Vienna Basin, Austria) a continuous 6-m-core was taken from clay 
sediments of Lake Pannon. To achieve a high time-resolution, a strict sample distance of 10-
mm was performed, resulting in a 600-sample-data-series. In order to obtain information on a 
broad spectrum of environmental parameters, geophysical (magnetic susceptibility, gamma 
radiation), geochemical and paleontological (palynology, ostracods) data have been 
acquired. Statistical analyses of these data series reveals striking periodicities which may be 
linked to the de Vries cycle and the unnamed 510-yr cycle. These data represent a first 
unequivocal detection of several solar cycles in pre-Pleistocene sediments. 
 
This study is supported by the FWF-projects P 21414-B16 (Millennial- to centennial-scale vegetation 
dynamics and surface water productivity during the Late Miocene in and around Lake Pannon) and P 
21748-N21 (Evolutionary patterns and phylogenetic reconstruction of Cyprideis species (ostracods) in 
Palaeo-ancient lakes).  
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ANALYSIS OF MIDDLE JURASSIC COARSE GRAIN DEPOSITS,  
IN THE EAST OF KOPET-DAGH BASIN, IRAN 
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In the northeast Iran, a thick Jurassic to Miocene succession was deposited. The Middle 
Jurassic Kashafrud Formation commences with basal fluvio-marine boulder conglomerates 
that occupy valleys cut into the underlying bedrock.   
The basal Kashafrud strata at 2 areas (8 sections) consist predominantly of boulder to 
pebble conglomerate interbedded locally with sandstone and shale, and occurrences of the 
facies association range from 2.5 m to 25 m thick. The association comprises facies Gc, Gcs 
and Gms in order of abundance. Imbrication indicates a generally northerly paleoflow for the 
8 sections for which data were obtained.  
Matrix-supported conglomerate (Gms) forms units up to 10 m thick, with numerous internal 
erosional surfaces. The conglomerate is monomictic, with clasts up to 50 cm in diameter 
composed almost entirely of the locally adjacent volcanic basement rocks. The clasts range 
from well to poorly sorted, and are randomly oriented or have well developed imbrication. 
Normal grading from cobbles to granules is rarely present.   
Clast-supported conglomerate (Gcs) is also monomictic, composed mainly of poorly to very 
poorly sorted clasts of volcanic rocks up to 40 cm in diameter. The facies is present in 
bedsets up to 20 m thick, which mainly rest on erosional surfaces that are locally concave-
up, implying that the conglomerates are channel fills. The beds are crudely stratified, with 
bedding defined by layers of sand, shale, and clasts of different size, and the clasts are 
locally imbricated.  
A unit of monomictic carbonate conglomerate  (Gc) is present as a 9 m bed above volcanic 
conglomerates in the Sefidsang section. The clasts are up to 30 cm in diameter, and are 
probably derived from Triassic bedrock carbonates that crop out locally in the area; they are 
matrix-supported. In thin section, about 15% of the material consists of rounded to 
subrounded grains of quartz, feldspar, and chert, with bivalve fossil fragments. 
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LATE HOLOCENE HIGH RESOLUTION RECORDS FROM THE 
WILDERNESS COAST, SOUTH AFRICA II: THE EILANDVLEI 
 
Bastian Reinwarth1, Sarah Franz1, Torsten Haberzettl1, Jussi Baade1,  
Siegfried Clausnitzer1, Gerhard Daut1, Thomas Kasper1, Kelly Kirsten2,  
Roland Mäusbacher1, Michael Meadows2, Lynne Quick2 
 
1Physical Geography, Institute of Geography, Friedrich-Schiller-University Jena, Germany, 
bastian.reinwarth@uni-jena.de; 2Department of Environmental and Geographical Science, 
University of Cape Town, South Africa 
 
The southern Cape coast between George and Knysna, South Africa, is characterized by a 
unique combination of climatic and geomorphic properties. Located between the summer 
rainfall region to the north-east and the winter rainfall region to the west it represents the 
rather small part of the year-round rainfall belt supporting the tropical and subtropical moist 
broadleaf forest biome in South Africa. The coastal plain is made up of sub parallel dune 
cordons with intercalated depressions filled with wetlands and lakes. Some of these 
depressions are presently connected to the ocean (e.g., Eilandvlei, Rondevlei, Swartvlei). In 
autumn 2010 several short cores were recovered from these lakes in order to reconstruct the 
environmental change during the Late Holocene.  
Here, the first results of investigations on a 65-cm-long core from Eilandvlei are presented. 
This is a slightly tidal influenced brackish lake with an extent of 1.1 × 1.2 km, a maximum 
water depth of 6.5 m and a catchment size of 61.5 km2. Two samples from 64.5 and 32.5 cm 
core depth gave a calibrated radiocarbon age of 610 cal BP (560-665 cal BP, 2σ error) and 
470 cal BP (330-500 cal BP), but further dating is underway to confirm the preliminary 
chronology and to exclude a reservoir effect. The sediment consists of a dark organic-rich 
gyttja and X-ray radiography images show some lamination. Beyond ~44 cm the core might 
be partially affected by turbation. Grain size data document a distinct fining of the sediment in 
the upper 10 cm. This is in good agreement with results from Swartvlei which is located 
about 10 km east of Eilandvlei. We hypothesize that anthropogenic influences (e.g., farming) 
might have caused these changes in the sedimentation pattern. With the help of XRF scans 
we try to detect variations in the geochemical sediment composition on a high geometrical 
resolution (2 mm). As the sediment is organic-rich and has a relatively high water content 
which might affect XRF measurements, CNS and ICP-OES data will complement our 
analyses. 
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NEOPROTEROZOIC CRITICAL INTERVALS – 
FACTS AND ASSUMPTIONS 
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The last 200 my of the Precambrian eon are the most important time in the development of 
complex life on earth and the prelude of the Phanerozoic eon. The beginning of the Phanero-
zoic is characterised by the so-called “Cambrian Explosion” which shows the rapid increase 
of biodiversity - and most important the fundamental establishment of enzymatically con-
trolled biomineralisation. 
However, what are the critical intervals in the biotic evolution during the Cryogenian and 
Ediacaran? When does the development of Metazoa start? How important are microbial eco-
logical developments, changes in microbial communities, microbial-protozoan symbiosis, and 
related taphonomy during this period? How important are environmental surrounding condi-
tions like ocean/water chemistry, hinterland weathering of basement rocks, oxygen saturation 
within the water column and the atmosphere, seepage events, anaerobic conditions etc.? 
What is the role of the carbonate biochemical machinery, especially in times after ecological 
crises like Snowball Earth events? 
During the last decade numerous papers have been published to answer these questions, 
however often with deviating aims and missing holistic working hypotheses. There are many 
conflicts with data and results of paleogenomic investigations and molecular clock calcula-
tions in comparison with the fossil record. Fossil record means analyses of biosignatures, 
biomarkers, and of course body fossils. Especially deep analyses of biosignatures like iso-
tope signatures, geochemical imbalances, and build up structures (“mud mounds”, BIFs, 
wide range of microbialites – carbonate and siliciclastic aggregation) with characteristic  
fabrics may give promising answers. 
This presentation will attempt to give some answers and challenges dealing with the already 
mentioned questions. Most intriguing in any case are the questions of the origin of Metazoa, 
the basic bauplan of the metazoans, and the assumption that the sponge bauplan could be a 
model for these basic animals. Which role does symbiosis play in complex microbial mat sys-
tems and mat-related vendobiont organisms (“Ediacara” fossils) in the development of early 
animals? The onset of complex biomineralisation with the tube fossil Cloudina (ca. 550 my) 
marked the beginning of the modern Phanerozoic world. 
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THE GROWTH PATTERN OF A BASIN-SCALE MIOCENE BARRIER 
REEF SYSTEM IN A TECTONICALLY ACTIVE ENVIRONMENT, 
BARCOO SUB-BASIN, AUSTRALIAN NORTH WEST SHELF 
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The middle to late Miocene sedimentary succession of the Barcoo Sub-basin (southern 
Browse Basin) on the Australian North West Shelf documents the interaction of sedimenta-
tion and tectonic activity. Seismic mapping of a comprehensive 3D and 2D-seismic dataset 
illustrates for the first time the development of a continuous Miocene barrier reef that exten-
ded from the Browse southward into the Roebuck Basin. With a length of at least 250 km this 
barrier reef is among the largest in the Neogene record. A sequence stratigraphic analysis 
tied to well data shows that the primary control for the evolution, growth and demise of the 
reef system was tectonic subsidence and eustasy, with third-order global-scale eustatic 
variations exerting a fundamental influence on reef development. During the late Miocene, 
the generally subsiding Barcoo Sub-basin was locally subject to significant inversion and 
uplift. The tectonic reactivation is interpreted as a secondary control for reef development, in 
provided topographic highs along transpressional anticlines and reactivated basement-rooted 
faults that were preferential sites of reef growth.  
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AN UNUSUAL POCILLOPORA REEF FROM THE CARIBBEAN  
(LATE MIOCENE, HISPANIOLA) 
 
Markus Reuter1, Thomas Brachert2, Aron Böcker2 
 
1Institute of Earth Sciences, Graz University, Austria, markus.reuter@uni-graz.at; 
2Institut für Geophysik und Geologie, Universität Leipzig, Germany 
 
Pocillopora is a common reef coral in the present-day Indian Ocean, Red Sea and Pacific. It 
exhibits a wide range of environmentally controlled morphologic variation of submassive to 
bush-like upright-branching colony forms. This poster reports on extinct reef-building P. 
crassaramosa Duncan, 1864 from the Late Miocene (Cercado Formation) of the Cibao Basin 
in the Dominican Republic with unusual robust-branching growth morphology and creeping 
lifestyle – both not reported for recent Pocillopora. Horizontally lying P. crassaramosa bran-
ches are embedded in bioclastic silty marl and form a 5 m thick and laterally 100 m (or more) 
continuous buildup which interfingers with an in situ coral thicket composed of upright 
standing, thin-branched Porites and Stylophora as well as plate-like agariciids. Single 
Pocillopora colonies reach nearly 2 m length and consist of up to 10 cm thick, flattened bran-
ches. The undersurface of these branches is smooth while the upper surface exhibits bul-
bous outgrowths and is covered by wide-spaced verrucae. In cross sections, the growth 
increments reveal asymmetric growth towards the textured side. This indicates the horizon-
tally lying branches are in place and implies a creeping mode of live.  
The flat, spacious colony shape is suitable for shallow, muddy bottoms because it is resistant 
to wave action and prevents the coral from sinking in the unstable substrate. Similar morpho-
logies are developed by Porites in shallow, turbid settings; buildups of creeping Porites are, 
however, not reported. Possibly, the reef-building ability of P. crassaramosa was based on a 
more stable position of the large, heavy branches and their pronounced surface relief, which 
may have favoured passive sediment removal due to steep gradients. 
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VOLCANICLASTIC EVENTS IN CORAL REEF AND SEAGRASS 
ENVIRONMENTS: EVIDENCE FOR DISTURBANCE AND RECOVERY 
(MIDDLE MIOCENE, STYRIAN BASIN, AUSTRIA) 
 
M. Reuter, W.E. Piller 
 
Institute of Earth Sciences, Graz University, Austria; markus.reuter@uni-graz.at 
 
Volcanism is an important geological process that affects shallow-marine carbonate 
producers and their surrounding environments by its influence on differential subsi-
dence/uplift, substrate morphology, hydrothermal venting, and the nature and distri-
bution of pyroclastic sediment. However, volcanic disturbances and ecosystem reco-
very at sites of neritic carbonate production are rarely documented, neither in the 
Recent nor past geological record. We present a Middle Miocene (ca 14.5 Ma) 
shallow-marine carbonate record from the Leitha Limestone occurrence at Retznei in 
the Styrian Basin (Austria) that shows recurrent breakdowns of the carbonate produ-
cers (i.e., coralline red algae and zooxanthellate corals) in response to ashfalls from 
nearby volcanic island sources.  
The volcanic events are preserved as distinct marl layers with idiomorphic biotite 
crystals and volcaniclasts that mantle the former seafloor topography. The pyroclastic 
sediments suffocated the carbonate producers in coral reef and seagrass environ-
ments. A subsequent turbid, eutrophic phase caused by the redistribution, suspen-
sion and dissolution of volcaniclastics is characterized by the spreading of 
suspension-feeding biota, coralline algae and the larger benthic foraminifer 
Planostegina. During this stage rapidly consolidated pyroclastic deposits acted as 
hardgrounds for attached living bivalves. The fact that the facies below and above 
the studied ashbeds are almost identical suggests that volcaniclastic events had no 
long-lasting effects on the structure of the carbonate producing benthic communities.  
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LOWER UPPER CRETACEOUS STANDARD SECTION OF THE 
SOUTHERN MÜNSTERLAND (GERMANY):  
CARBON ISOTOPES AND DEPOSITIONAL SEQUENCES 
 
Nadine Richardt, Markus Wilmsen 
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Two cores (Anröchte and Werl drill holes) from the southern Münsterland Cretaceous Basin 
(MCB; NW-Germany), the so-called Haarstrang area, provide new data for establishing a 
detailed standard section through the lower Upper Cretaceous (Lower Cenomanian–Middle 
Coniacian) of this region. Due to the rather proximal depositional situation the facies has a 
condensed character and thicknesses are relatively low, especially in the Cenomanian. 
However, all the designated lithological units as expectable for this time segment were 
detected (starting with the Lower Cenomanian Wamel Member of the Baddeckenstedt 
Formation unconformably overlying Carboniferous strata up to the Coniacian Emscher Mer-
gel Formation). Major unconformities related to 3rd-order sea-level falls have been recog-
nized in the Lower–Middle Cenomanian boundary interval (SB Ce 3), the upper Middle Ceno-
manian (SB Ce 4), the mid-Upper Cenomanian at the transition from the Brochterbeck to the 
Büren Formation (SB Ce 5, “Facies Change”), the Lower–Middle Turonian boundary interval 
(base Bochum Greensand Member of the Büren Formation), and at the base of the Soest 
Greensand Member of the Salder Formation in the Upper Turonian. These unconformities 
have their temporal equivalents in other Cretaceous basins and are thus of eustatic origin. A 
detailed carbon stable isotope record has been obtained by high-resolution equidistant 
sampling of the cores. The positive excursions of the two Cenomanian oceanic anoxic events 
MCE 1 and OAE 2 are well developed. These intervals have been correlated with the expan-
ded, time-equivalent sections near Halle (north-eastern MCB) and Wunstorf (Lower Saxony), 
where the sharp positive spikes grade into broad, multiple-peaked positive excursions. 
Furthermore, all of the Turonian carbon stable isotope events of the Cretaceous δ13C 
standard curve from the English Chalk have been found in the data set. The Anröchte and 
Werl core section can thus be stratigraphically calibrated in great detail. Additionally, the 
cyclic nature of the Turonian part of the core (Werl) may provide the basis for the develop-
ment of an orbital time scale of the stage, based on precession-couplet bundling into short 
eccentricity packages. Therefore, the Anröchte and Werl core section provides an important 
lower Upper Cretaceous standard section of the southern MCB. 
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CRYOGENIC CAVE CALCITES AND FISSURE FORMATION OF  
STALAGMITES: A CASE STUDY FROM THE  
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Calcitic (rarely aragonitic) speleothems from caves in Central Europe are typical precipitates 
of warm phases of the Quaternary ice age. Furthermore, in the case of stalagmites, the com-
position of the laminae can be used to reconstruct the paleoclimatic conditions of the Holo-
cene and past interglacials. Much less frequently found precipitates in caves represent what 
is now referred to as cryogenic cave calcites (after ŽÁK et al. 2004), which indicate cold   
intervals of the Quaternary ice age. The following study relates to the precipitation of cryo-
genic cave calcites with the formation of ice-related fissures in stalagmites. 
Sinter fragments and calcite crystal sands are indicative of the spectacular fragmentation 
patterns of the "Weihnachtsbaum" in the Herbstlabyrinth-Advent cave system near 
Breitscheid-Erdbach (N' Hesse). The fractures - oriented perpendicular and parallel to sub-
parallel to the sinter layering - were caused by freeze-thaw weathering. The calcites forming 
the sands have crystallized due to enrichment in trace elements and C/O-isotope composi-
tion from remaining glacial solutions. 
The most recent generation of cryogenic calcites is indicative of a slow freezing of cave wa-
ters after the Weichselian 3 interstadial and is characterized by δ13C values between -1.0 to  
-3.1‰ and δ18O values between -13.7 to -17.3‰. U/Th dating reveals an age of 23 to 24 ka. 
Basing on the dominant occurrence of the rhombohedric crystal type in the crystal sands, we 
here introduce a new genetic model proposing a "pond below ice" (as opposed to the previ-
ous “pond ontop ice” model) under a deepening permafrost soil origin of cryocalcites. The 
multi-phase sinter fracturing and cryogenic calcite genesis suggests a longterm Weichselian 
formation and fracturing of the "Weihnachtsbaum" (top of stalagmite below the oldest cryo-
genic calcites is dated 75.8 ka). 
The repeated combination of sinter fracturing and genesis of cryogenic calcites represents a 
new proxy for the decoding of the interstadial/stadial transitions in the Weichselian ice age in 
the periglacial area of Central Europe between nordic and alpine glaciation. 
 
Žák, K., Urban, J., Cilek, V. & Hercman, H. (2004): Chem. Geol. 206 119-136. 
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DOES THE NORTH FRISIAN WADDEN SEA PROVIDE INDICATIONS 
FOR COASTAL SQUEEZE? A CASE STUDY IN THE 
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Wadden Sea environments worldwide are considered to respond highly sensitive to changes 
of forcing factors amongst sea-level rise (SLR) and storm impact. Human interferences e.g. 
by diking seem to amplify changing conditions, as often discussed regarding the phenolme-
non of coastal squeeze. Whereas SLR generally initiates landward displacement of the 
coastline, dikes often counteract this. This can result in a diminishment of inter- and supra-
tidal areas and a concomitant seaward loss of fine sediment. Facing a potential increase in 
global SLR, coasts which are strongly affected by diking, might already change. More infor-
mation is needed to better understand natural and anthropogenic induced changes in hydro-, 
sediment and morphodynamics. The North Frisian Wadden Sea (Germany) serves as a 
striking example for coasts affected by human interventions. The last prominent measure 
was the construction of the Beltringharder Koog in 1987, where 3350 ha have been reclaim-
med from the open North Sea, diminishing Norderhever-Heverstrom (NHS) tidal basin. New 
results have been obtained, identifying changes in the sediment distribution pattern by 
comparing new and old sediment data from the 1980s and 2010. A time series of aerial 
photographs (1979-2005) has been used to estimate changes of the spatial distribution of 
tidal channels and gullies.  
The overall sediment distribution pattern reveals particle-size refinement from the outer to the 
inner section of the NHS basin. Regarding the last 30 years, a landward directed transition 
from fine sand dominated compositions to muddy sediments occurred especially in the 
northern part. This does not reflect a development induced by coastal squeeze. Highest 
channel and gully dislocations are also found in the northern part, directly in front of the dike, 
as well as in the outer, high energetic section of NHS basin. Low offset intensities are related 
to the south-western more sheltered part. From this, the NHS is not only in a dynamic state, 
but has changed locally over decadal time spans with respect to surface grain-size distribu-
tion and spatial dislocation of tidal channels and gullies. Latest diking measures seems to 
have a strong local impact, but extensive denudation of tidal flats or remarkable development 
of new gullies, as it had been discussed controversially for the NHS before the dike 
construction, cannot be noticed yet. 
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SEDIMENTARY FACIES, PROCESSES, AND LATE QUATERNARY 
PALEOENVIRONMENT OF THE MACKENZIE CONTINENTAL 
SLOPE, ARCTIC OCEAN 
 
Maria Scheffler1,2, Evgenia Bazhenova1, Ruediger Stein1, Christoph Heubeck2 
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2Freie Universität Berlin, Institut für Geologische Wissenschaften 
 
Core PS72/291-2 was obtained during Polarstern Expedition ARK-XXIII/3 from the Macken-
zie slope of the southern Canada Basin (71°16.18’N/ 137°10.82’W, WD 1502 m). The 831 
cm long core consists of two lithological units and four facies (Stein et al., 2009). Unit I (0 – 
152 cm) includes three facies: A bioturbated, brown, grayish brown, and olive brown silty clay 
(Facies 1, 17 – 89 cm); a dark grayish brown to grayish brown silty clay to sandy silty clay 
with abundant reddish brown („pinkish“) lenses/clasts and dropstones (Facies 2, 90 – 99 cm 
and 141 – 150 cm), and a dark gray to dark grayish brown laminated fine-grained silty clay to 
clay, some sand (Facies 3, 99 – 141 cm). Unit II (= Facies 4) mainly consists of dark grayish 
brown, very dark gray to dark olive gray clay, interbedded with thin silty beds in fining-upward 
cycles and occasional, pinkish gray lenses. Based on two foraminiferal AMS14C dates, the 
entire sequence probably is of postglacial Holocene age (Nam, unpubl. data). 
170 sediment samples from the core processed for elemental (TOC, C/N-ratio), mineralogical 
(XRD), and textural (smear slides) composition and for thermal history (H-, O-indices, Tmax 
from Rock-Eval pyrolysis) constrain late Quaternary paleoenvironmental processes on the 
Mackenzie slope. We related fine-grained (distal) turbidites of Unit II (Facies 4), characte-
rized by increased TOC and fresh terrigenous organic matter, to phases of enhanced degla-
cial-early Holocene fluvial discharge, probably during lowered sea level when large volumes 
of sediments were delivered to the shelf edge. Facies 3 and 4, identified by coarser-grained 
sediments with an increased content of carbonate (dolomite), reflect an increased compo-
nent of ice-rafted debris from northern Canada (Stein et al., 2010). Facies 2 is due to a high 
input of ice rafted material. (Upper) Holocene is represented in Facies 1 with bioturbated 
(hemi-) pelagic sediments and some elevated marine organic matter. Improved temporal 
resolution of the core would allow additional interpretation. 
 
Stein, R., Krylov, A., Matthiessen, J., S.-I. Nam, S.-I., Niessen, F., the ARK-XXIII/3 Geoscientific Party, 
2009. Reps Pol. Mar. Res. 597, 61-73. 
Stein, R., Matthiessen, J., Niessen, F., Krylov, R., Nam, S., Bazhenova, E., 2010. Polarforschung 79 
(2), 97-121. 
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FORAMINIFERAL ANALYSIS OF TSUNAMI DEPOSITS: TWO 
EXAMPLES FROM THE NORTHEASTERN AND SOUTHWESTERN 
COAST OF THE DOMINICAN REPUBLIC 
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Wave-deposited sand layers, observed in the northeastern (Playa Cosón) and southwestern 
(Puerto Viejo) Dominican Republic represent the first detection of such deposits on the island 
of Hispaniola. In addition to sedimentologic and sediment-petrographic analysis, a (palaeo)-
ecologic study on benthic foraminifers has been performed. At Playa Cosón, light-coloured, 
fine-grained carbonate sand disconformably overlies brown, carbonate-free, silty clay in 
depths of 20 to 50 cm. The maximum landward extent of the sand layer is about 260 m. A 
well-defined upper contact separates this sand, which is interpreted as deposited by the 8th of 
August, 1946 tsunami, from the overlying dark-brown, sandy loam. 21 benthic foraminiferal 
genera were identified in this sand. Most of them show a similar distribution. All samples 
contain taxa, which are typical for tropical, shallow marine environments: Ammonia 
(dominant), Triloculina and Quinqueloculina (> 10 %), Archaias (3-10 %), Peneroplis (1-3 %), 
Vertebralina (1-3 %), Amphistegina (1-3 %), Elphidium (< 1 %), Nonion (1-3 %), Asterigerina 
(1-3 %) and Textularia (1-3 %). Genera, which inhabit similar environments or show a wide 
depth distribution but do not occur in all samples include: Neoconorbina (< 1 %), Crespinella 
(< 1 %), Bolivina (< 1 %), Cibicides (< 1 %), Neoeponides (< 1 %), Reussella (< 1 %) and 
Siphonina (1-3 %). Of special interest is the presence of foraminifers, which typically do not 
occur in shallow, near shore environments. Of such, Lenticulina, Nuttallides and Cibicidoides 
mundulus were identified (< 1 %). The latter two inhabit bathyal to abyssal environments and 
Lenticulina occurs in outer shelf to bathyal depths. At Puerto Viejo, bioclast-rich sand, con-
taining gravel-sized rock fragments, overlying loamy to silty, carbonatic clay with a sharp 
contact in depths between 35 and 85 cm (depending on the thickness), was observed. A 
more gradual upper contact separates this sand, possibly representing deposits of the Octo-
ber 1751 tsunami, from the overlying brown, loamy clay. A relatively high proportion (around 
30 %) of planktonic species was detected in this sand. All observed benthic foraminifers 
occur with minor to moderate proportions (< 10 %, usually not more than 5 individuals per 
genus and sample). All samples contain Valvulineria, Quinqueloculina, Archaias, Amphis-
Abstracts - 86 - SEDIMENT 2011, Leipzig
tegina, Asterigerina, and Ammonia. Genera, which were not detected in all samples include: 
Cibicidoides, Neoconorbina, Discorbinella, Discorbis, Sphaeroidina, Elphidium, Trochulina, 
Trochammina, Peneroplis, Rosalina and Osangularia. Again, most of the observed taxa typi-
cally occur in shallow-marine areas or show a wide depth distribution. However, Osangularia 
generally inhabits bathyal to abyssal depths. In both areas, shallow marine sediments 
represented the main source for the tsunami deposits. However, a very small amount of sedi-
ment was derived from outer shelf to bathyal depths. The presence of sediment of such 
depths is indicative for deposition by a tsunami, as storm waves are not able to transport 
outer shelf to bathyal sediments onshore. 
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FIELD SURVEY AND HYDRODYNAMICS OF STORM-DEPOSITED 
BOULDERS IN THE SOUTHWESTERN DOMINICAN REPUBLIC: 
PLAYA AZUL, PROVINCIA DE BARAHONA 
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Playa Azul, located in the southwestern Dominican Republic, is situated along a rocky coast 
formed by an elevated carbonate platform (1 to 1.5 m above mean sea level). In this area 
wave-deposited boulders were detected along some 400 m of coastline, representing the first 
investigations of boulder deposits in the Dominican Republic. Generally, the boulders occur 
as a ridge, orientated parallel to the shoreline, in a distance of 5 to 20 m landward of the sea. 
The area between the ridge and the platform edge is usually free of boulders. All of the boul-
ders originated from the seaward edge of the local carbonate platform. This is clearly proven 
by the presence of rock pools, representing areas where bare-weathered boulders were  
detached and transported landward. Boulder formation is strongly controlled by the pre-
sence of joints, which are often coated with calcite. Similar coatings are also observable on 
some transported boulders. With only a few exceptions, the longest axis of the boulders (“a-
axis”) is orientated parallel to the shoreline. Some of the boulders have been overturned  
during transport, which can be detected using morphological (rough, karstified surface down 
and smooth, occasionally coated, surface on top) and/or sedimentological characteristics 
(growth direction of corals within the limestone). Recent transport is evident for some boul-
ders due to the weathering status of the boulder surface. Seaward-dipping imbrication  
commonly occurs. Most of the boulders are of small size, i.e. a < 1 m. However, a few boul-
ders with a > 2 m have also been observed, the largest showing dimensions of 3.1 x 2.6 x 
0.6 m. The volume of the largest observed boulder was calculated to be about 2.8 m³. Esti-
mation of boulder weights required determination of rock densities and porosities. Rock den-
sities range from 2.69 g/cm³ to 2.72 g/cm³. Porosities range from 6 to 14 %. On average, a 
boulder density of 2.4 g/cm³ was calculated. Applying this value to the largest boulder yields 
a weight of approximately 6.8 tons. Based on (1) proximity of the boulders to the shoreline, 
(2) height above sea level, (3) clast size, (4) morphology of the boulder deposit and (5) re-
cent movement of some boulders, a formation by multiple storm events is concluded. Two 
different hydrodynamic approaches (BARBANO et al., 2010 and NOTT, 2003) were applied. 
The equations of BARBANO et al. (2010) yield storm wave heights of 1.5 - 2.6 m, required to 
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transport the larger boulders (a > 2 m) to their inland position. The equations of NOTT (2003), 
which also consider the pre-transport setting (submerged, sub-aerial or joint-bounded) yield 
storm wave heights of 1.8 – 9.9 m (sub-aerial), 2.7 - 11.7 m (submerged), and 15.2 - 23.6 m 
(joint-bounded), required for initial overturning of the boulders. 
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CORRELATION OF TURBIDITE SEQUENCES USING GEOCHEMICAL 
FINGERPRINTS AND DISCRIMINANT ANALYSIS - AN EXAMPLE 
FROM THE SUBMARINE DAKAR CANYON SYTEM OFF NW-AFRICA 
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Chemostratigraphy has been applied to three sediment cores positioned along the canyon 
thalweg within the modern submarine Dakar Canyon System offshore NW Africa, in order to 
distinguish and correlate their turbidite sequences. We present a chemostratigraphic 
approach using the geochemical element data of the sediment successions as their geo-
chemical fingerprint in order to correlate the turbidite layers directly, instead of focusing on 
the element stratigraphy of their embracing hemipelagic sediments. This method is especially 
useful where turbidites dominate the sediment succession and the probability for erosive 
turbidite events is high. The solid phase of the cores was microwave digested at a depth 
resolution of 1 cm and 41 elements were measured using both, ICP-AES and ICP-MS. The 
sample dataset of in total 274 samples has been assessed statistically with discriminant 
function analysis (DFA). In a first step DFA has been used to characterize and separate the 
hemipelagites sequences and the turbidite sequences precisely from one another. In a 
second step the use of DFA on the inorganic geochemical data provided a reliable corre-
lation of the turbidite sequences across the core locations downslope the canyon axis. This 
combined approach shows, that with this large number of elements measured and taken into 
account, the precision of DFA assisted correlation is much better than with all other methods. 
Especially like in the present case of a high number of especial thin and even stacked 
modern turbidite sequences showing no significant digenetic overprint. 
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THE REGENSBURG FORMATION IN THE TRATTNACH OIL FIELD 
(CENOMANIAN, MOLASSE BASIN, AUSTRIA) 
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Cenomanian sandstones in the subsurface of the Molasse Basin are amongst the main oil 
bearing units within Upper Austria (Nachtmann and Wagner, 1987). Knowledge of their 
lateral extent and vertical stacking pattern is of crucial interest for a successful exploration 
and production strategy. Within the frame of the present study the Cenomanian sandstone 
which comprise a thickness of about 30 to 35 m have been investigated in cores from the 
Trattnach oil field.  
Following Niebuhr (2007), who investigated equivalent rocks in outcrops in the Regensburg 
area, the Cenomanian sandstones are termed Regensburg Formation. The Regensburg 
Formation unconformably overlies a palaeo-relief of the karstified Upper Jurassic carbonate 
platform. White non-marine sandstones of the Schutzfels Formation (Lower Cretaceous), at 
least 12 m thick, are preserved in depressions of the karst topography. A 2-m-thick dark, 
fine-grained intercalation has been observed.  
Above the Schutzfels Formation a conglomerate represents a reworked horizon which 
grades into the Cenomanian sandstones revealing a transgression with lag deposits of the 
Jurassic platform. These sandstones show generally high but variable contents of glauconite. 
Because of heavy bioturbation primary sedimentary structures are very rare. Some of them 
are interpreted as hummocky cross-stratification. In general an upward increase in carbonate 
contents can be observed. Thin layers of calcarenites containing a rich fauna with 
foraminifera, echinoderma etc. occur in the upper part of the Regensburg Formation (Bad 
Abbach Member). The Regensburg Formation is overlain by siltstones and calcareous 
shales of the Eibrunn Formation (?Cenomanian/Lower Turonian?). The transition from the 
Regensburg to the Eibrunn Formation is caused by a relative rise in sea level. The maximum 
flooding surface is located about 12 m above the top of the Regensburg Formation.  
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In the course of a provenance study, we analyzed heavy minerals from Archaean-Palaeopro-
terozoic siliciclastic sedimentary rocks from the Fennoscandian Shield. The study material 
was drilled during the Fennoscandian Arctic Russia-Drilling Early Earth Project (FAR DEEP) 
and is represented by siliciclastic sedimentary deposits from the Pechenga- and Imandra-
Varzuga Greenstone belts (PGB, IVGB), as well as the Onega Palaeobasin (OPB). In 
addition to polarization microscopy we carried out geochemical studies of rutiles, tourmalines 
and amphiboles using a microprobe. Combining the results, different conclusions can be 
made. First of all, the deposits could be identified as mature and reworked, due to their 
predominantly stable mineral assemblages of rutile, zircon and tourmaline. Labile minerals, 
like amphiboles and pyroxenes are rare, presumably due to mechanical and chemical 
alteration. The tourmalines show high Al concentrations and are located within the solid 
solution series of Schorl/Buergerite-Dravit. This chemical composition mainly points to 
metapsammitic source rocks, indicating regional metamorphism. Possible source areas 
include the Svecofennian orogen (2.0-1.75 Ga) and the much older Saamian (3.1-2.9 Ga) 
and/or Lopian orogens (2.9-2.6 Ga). A minor part of the tourmalines shows element 
variations of higher Fe concentrations that evidence magmatic source rocks. Hence, an 
origin from the Archaean magmatic and metamorphic basement can be presumed. In 
addition, high Ca and Mg compositions of amphiboles show a presence of mainly calcic 
varieties like edenite, low Ca concentrations indicate Fe-Mg-Mn-Li-amphiboles like gedrite. 
Since these amphiboles are formed during contact metamorphism, it can be assumed, that 
the formation occurred in connection to intrusive activity in the Archaean Greenstone Belts. 
Low Cr/Nb-ratios of rutiles suggest an origin from felsic source rocks for the PGB and IVGB 
samples. In contrast, the rutiles of the OPB indicate a mafic source area. In addition, the 
Al/Mg-ratios of rutile suggest a predominantly upper crustal provenance. Only a few rutiles of 
the IVGB show an origin from mantle rocks. Furthermore, Zr-in-rutile concentrations point to 
metamorphic temperatures of the greenschist facies, subordinately to eclogite to amphibolite 
facies. 
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Fluvial channel sandstones of the Upper Triassic Stuttgart Formation taken from outcrops in 
Thuringia are fine- to medium-grained, moderately- to well-sorted, and rich in mechanically 
unstable rock fragments. Commonly, such sandstones become strongly compacted during 
burial owing to deformation of rock fragments, unless early cementation stabilizes the grain 
framework. Compaction within individual sandstones bodies of the Stuttgart Formation is not 
homogeneous, as suggested by intergranular volumes varying from <10 vol.% to about 
26 vol.% locally. In some cases, low intergranular volumes are related to laminae containing 
higher than average percentages of rock fragments and detrital mica. In most cases, 
however, there is no textural or compositional explanation for varying compaction. Authigenic 
minerals include early diagenetic Fe-oxide and clay mineral grain coatings, volumetrically 
minor authigenic quartz and feldspar overgrowths on detrital grains, and occasionally pore-
filling sulphate or carbonate cements. The latter have corroded surfaces and preserve 
relatively high intergranular volumes. Differential compaction suggests that certain zones 
were (partially) cemented during burial and thus experienced less mechanical compaction 
compared to non-cemented zones during maximum burial. Dissolution of framework-
supporting cements took place late in the diagenetic history at shallow burial depth, during or 
after exhumation. This conclusion is supported by independent data, which suggest that 
significant additional overburden is required to explain the thermal maturity of organic 
material in the Thuringian Syncline. Differential compaction is also evident for sandstones of 
the Stuttgart Formation from well Ktzi 200/2007 (Ketzin, Brandenburg), where early diagene-
tic analcime, dolomite and anhydrite locally preserve intergranular volumes up to 32 vol.%. 
Zones with intense iron oxide coatings typically contain minor pore-filling cements and shown 
the highest degree of mechanical compaction (intergranular volumes < 20 vol.%). High poro-
sity zones (up to 28 vol.%) have intergranular volumes only a few percent less than strongly 
cemented zones. The present-day distribution of porosity has been affected by late diagene-
tic dissolution, which was most likely related to fluid movements during the Upper Creta-
ceous uplift of the area.  
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The red sandstone beds of the Naguar Sandstone Formation (Marwar Supergroup) in 
Dulmera Quarry, Bikaner, India records an upward transition from marginal marine to fluvial 
conditions. Integrated ichnological and sedimentological data revealed that in lower part of 
the exposed formation deposited in shallow marine environment particularly from middle 
shoreface to nearshore environment and upward fluvial (non-marine) conditions prevailed. 
Lower in the succession three shallow marine cycles normally 34-89 cm thick are observed 
which represented by the shale-sandstone-limestone successions. Ichnologic evidence 
coupled with sedimentologic data, suggests that the trace fossils distribution is strongly 
controlled by the facies disposition. The arthropod traces and other associated traces 
dominantly occur on the top of the shoreface sandstone beds and on the sole of the 
overlying fluvial sandstone beds. Collected traces includes ichnogenus Trichophcyus, 
Cruziana, Rusophycus, Diplichnites, Dimorphichnus, Monomorphichnus, Bergauria, 
Skolithos, Planolites, Paleophycus and arthropod scratch marks. These traces reflect 
cubichnia, repichnia and domichnia behavior typical of lower to middle shoreface deposits 
and typically associated with marine soft ground substrates lying below minimum wave base 
and above maximum wave base. Most traces are preserved at interface between shoreface 
and nearshore sandstone units.  
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Earth’s surface environments witnessed a most profound change around 2.4 Ga, the first 
significant rise in atmospheric oxygen abundance. This triggered/enhanced oxidative 
weathering on the continents with respective dissolved weathering products being delivered 
to the ocean. In addition to these (largely) inorganic reactions, biological adaptations likely 
occurred as the world changed into aerobic surface conditions. 
Multiple sulfur isotopes (i.e. 32S, 33S, 34S, and 36S) have successfully been applied in order to 
identify these profound changes in environmental conditions. Clearly mass-independently 
fractionated sulfur isotopes (MIF-S) have been recorded in sulfides and sulfates from sedi-
mentary successions older than 2.4 Ga. This observation is regarded as prime evidence for 
atmospheric oxygen abundance below 10-5 PAL (present atmospheric level). Thereafter, 
sedimentary sulfur displays solely mass-dependent isotopic fractionation, in line with an 
increase in atmospheric oxygen above 10-2 PAL.  
The temporal evolution of MIF-S shows large-scale fluctuations in magnitude that are viewed 
to reflect changes in the chemical composition of the atmosphere. The latter includes the 
abundance of oxygen, but also other gas species like SO2, H2S, CH4, and CO2. 
Throughout the Archean and early Paleoproterozoic, the MIF-S signature is supplemented 
with clear signs of mass-dependent sulfur isotopic fractionation, resulting from microbial 
sulfur cycling. Based on a combination of δ34S and Δ33S, metabolic utilization of sulfate and 
elemental sulfur is indicated.  
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The Precambrian-Cambrian boundary marks a turning point in Earth’s history with major 
changes in the evolution of life and the environment. Associated with these changes is the 
widespread deposition of phosphate-bearing sediments and phosphorites. With phosphorus 
being one of the major nutrients, it may be expected that there is a direct connection between 
phosphorus availability, burial and precipitation, and the rise of new forms of life.  
Apatite is the most abundant phosphate mineral. In sediments it can be authigenic, formed 
through biological mediation or the replacement of carbonate. From research on magmatic, 
synthetic and biogenic apatites, as well as from medical studies, it is known that Raman and 
FTIR spectroscopy are powerful tools for the analysis of the mineralogical and chemical 
composition and structure of apatite. Especially Raman spectroscopy offers a very quick 
in-situ technique, with a spatial resolution of less than 10 µm. This is important for the generally 
fine-grained phosphorites. 
Here, Raman and FTIR spectroscopic records of sedimentary apatites from Precambrian and 
Cambrian phosphorites of the Yangtze Platform (South China) are presented. We analysed 
phosphatic concretions, coated grains, and stromatolites, as well as phosphatised embryo 
fossils, in order to decipher (1) the chemical composition and crystallinity of these sedimentary 
apatites, and (2) whether this composition mirrors their phosphogenic formation mechanisms. 
In all spectra investigated substitutions of PO4 by carbonate, and/or SO4 and SiO4 were detec-
ted. Slightly dispersed kerogen was also recorded in all samples by Raman spectroscopy. 
While CO3-groups were present in all samples, SO4-groups prevalently occurred in phospho-
rites that were assumed to be most likely biologically mediated. A continuative evaluation of 
the Raman and FTIR spectra allows reliable estimation of CO3 content and crystallinity of the 
sedimentary apatites. Because chemical composition and crystallinity can be important factors 
for assessing diagenetic alteration, this pilot study thus demonstrates the methods’ promising 
potential as efficient screening techniques prior to the application of more sophisticated geo-
chemical approaches. 
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Plio- and Pleistocene Rhine sediments comprise a provenance boundary as evidenced by a 
significant change from zircon-, tourmaline-, and TiO2-dominated heavy mineral spectra 
towards garnet-, epidote-, and amphibole- rich assemblages. This shift has been ascribed to 
the extension of the Rhine’s drainage basin from the Black Forest and Vosges to the Alpine 
Molasse basin and the central Alps, and should be accompanied by distinctly younger detrital 
mineral cooling ages. 
In this study we tested this approach using detrital zircon (U-Th)/He (ZHe) dating (TC≈ 175 – 
193°C). In the light of increased uncertainties in the alpha ejection-related shape and size of 
He-depleted zones in detrital mineral (U-Th)/He dating, we performed air abrasion 
experiments and validated this approach through dating abraded Fish Canyon Tuff zircon 
age standard and computed residual bulk retentivities of partially abraded zircons. 
Utilizing sediments from above and below the well-defined provenance boundary, we invest-
tigate the applicability of detrital ZHe dating to constrain sediment provenance and benefit 
from the high density of zircon fission track (TC≈ 240 °C) bedrock ages in the central Alps.  
Samples from drill core “Ludwigshafen P36” (northern Upper Rhine Graben) clearly show the 
transition from dominating Permo-Triassic and Variscan age components to cooling ages 
typical for the Alpine realm of the Rhine's drainage, coinciding with a significant change in the 
heavy mineral assemblage.  
Despite strongly contrasting heavy mineral assemblages, there is no significant difference in 
apparent ZHe age components of Plio- and Pleistocene samples sampled in the open cast 
mine Hambach (Lower Rhine Embayment) which are dominated by apparent ZHe ages of 
>250 Ma. This finding argues for sediment admixture with heavy mineral poor, zircon 
dominated sediment derived from local drainages of the Rhenish Massif. 
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Submarine canyon systems are common morphological features on continental margins. 
They are both, important natural conduits for the transfer of terrigenous sediments to the 
deep sea, but also considerable (temporary) sinks. Thereby they significantly control the 
depositional patterns and transport processes on continental slopes. The Mar del Plata 
Canyon is located at the continental margin off Argentina in a complex oceanographic setting 
that is characterized by forming a key location in the intermediate and deep-water global 
conveyor belt. This setting causes that the canyon is incorporated into a significant contourite 
depositional system (CDS) and therefore affected by both, down-slope and along-slope 
transport and sedimentation processes. The Mar del Plata Canyon is a relatively straight, 
deeply incised feature that has not a connection to the shelf. The canyon head is located on 
a major terrace at a water depth of ~1000 m. From there on, the canyon extends for ~110 km 
down to a water depth of ~3900 m. Sediment cores from the middle part of the canyon show 
unusual high accumulation rates up to 100cm/kyr during the Holocene. The depocenter thins 
out to the head and exit of the canyon. Presumably the canyon interacts with the deep-water 
circulation and the sediment material is mainly derived from contourites and related deposits. 
Moreover in the same sediment cores intercalation of (cyclic) fine-grained turbidites that 
mainly consist of biogenic opal reveal climate controlled shifts in the sediment supply during 
the Holocene and could be related to shifts of the Brazil-Malvinas confluence (BMC), a 
prominent feature in global surface water circulation. Therefore, the Mar del Plata canyon 
allows to evaluate the sedimentary imprints of the interplay between gravity-driven and 
current-driven transport mechanism and to decipher the dominant processes in relation to 
climate changes. This information can be used to improve the basic understanding of 
submarine canyons as a sink in the interplay of paleoclimate and/or paleoceanographic 
variations. 
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Carbonate-concretions in mudstone sequences are a very important tool for the biostratigra-
phy because of their richness in fossils. The fact that mudstones are representing slack wa-
ter sedimentation makes the appraisal of the included non-pelagic carbonate-concretions, 
which are caused by turbulent hydrodynamic conditions, necessary. These circumstances 
have to be distinct between continuous bottom- or contourite-current conditions and short-
lived depositional events such as turbidity currents or debris flows. 
This research dealt with 28 concretions from widespread localities in Europe, USA and North 
Africa, which were accumulated during the Devonian and Carboniferous. Eleven microfacies 
types (A to I with several subtypes) have been differentiated, including grain- and matrix-
supported depositional textures, which represent various hydrodynamic conditions. The Mo-
roccan location Sidi Lamine includes rock samples of the Carboniferous (Late Viséan, Mis-
sissippian) age. These rocks were accumulated on the western continental shelf of Gond-
wana, which got connected with Laurussia during the Variscan Orogeny. On the basis of the 
given aspects and the characteristics of the studied samples, they can be assigned to micro-
facies types F and G which are outlined below. 
Microfacies type F is characterized by packstones that are made of broken shells (~80 % or 
almost entirely) of benthic and nektonic organisms like ammonites, gastropods, crinoids and 
trilobites. These shells are moderately fragmented and quartz grains are equally dispersed 
and form locally well-defined laminae. Normal grading is rarely preserved. The mechanically-
reworked bioclastic material indicates turbulent conditions as a result of short-lived hydrody-
namic event (turbidite, tempestite). Shallow-marine peritidal conditions above the wave-base 
level cannot be ruled out.  
Microfacies type G is characterized by rudstones and packstones of a russet colour and a 
very chaotic arrangement of the biogenic components, mainly ammonite conchs. Geopetals 
are tilted in various directions and conchs are oriented with their convex side upward. This 
type represents pelagic sediments reworked by a tempest. Their intense colour is caused by 
secondary processes of ferric oxidation. 
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The Antarctic Peninsula (AP) experiences an extraordinary warming trend over the past 50 
years compared to the global overall trend. As a result glaciers retreat at increasing speed 
and ice shelves shrink. The whole region is undergoing rapid environmental rearrangements. 
King George Island belongs to the South Shetland Islands that are located approx. 120 km 
west off the northern tip of the AP. South of King George Island a system of tributary fjords 
(including Potter Cove) discharge ice, meltwater and mostly fine-grained sediment into 
Maxwell Bay. Maxwell Bay is approximately 13 km long and 5 km wide, and connects to 
Bransfield Strait in the south east. In the frame of the first field campaign (austral summer 
2010) of IMCOAST, a large interdisciplinary project, five sediment cores (1-10 m core 
lengths) from high-accumulation areas were studied. They form the basis for granulometric, 
geochemical, mineralogical, and physical-property analyses. Additionally, subbottom profiles 
from parametric echosounders were recorded (Altas PARASOUND and Innomar SES-2000) 
in order to understand the geometry of the deposited sediments. The sediment-core bases 
were dated to approx. 6000 yrs BP. Grain-size distributions show distinct fluctuations over 
time that correlate with advances and retreats of nearby glacier fronts. Results from sub-
bottom profiles show different acoustic patterns. Very well stratified layers down to 50 m 
below the seafloor occur in Maxwell Bay whereas disturbed and often almost acoustically 
transparent packages occur within the tributary fjords at water depths < 200 m. These are 
assumed to be the result of grounded icebergs. 
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The geological evolution of the north-eastern periphery of the Bohemian Massif (BM), that is 
historically referred to as the Sudetes, had been recorded in sediments within areas conven-
tionally referred to as basins. Sedimentary formations in the Sudetes represent facies and 
paleogeographic records of areas which extended considerably beyond the present struc-
tural units. Despite the fact that these units sometimes form limited fragments of former 
areas of deposition, i.e. sedimentary basins, it is not entirely correct to refer to them as 
basins. It is important to distinguish between these two terms. In the case where facies varia-
bility and thickness of sediments are clearly related to the boundaries of a structural unit, 
which in the past probably formed the boundaries of the depositional area, it is justifiable to 
use the term sedimentary basin. If this is not the case or it is impossible to verify, it is more 
appropriate to use the term basinal structural unit. 
There are several basinal structural units in the Sudetes, within which the current highest 
structural members consist of sedimentary or metasedimentary rocks. The main ones include 
the Kaczawa Unit, Świebodzice Unit, Bardo Unit, Eastern Sudetes, Intra-Sudetic Synclino-
rium, North-Sudetic Synclinorium and the Upper Nysa Kłodzka Trough. While the first three 
units constitute only relics of the primary basins, the last four units comply to a greater extent 
with the criteria for a sedimentary basin. Such criteria are also fulfilled by the area located to 
the south of the Karkonosze Mountains, i.e. the Karkonosze Piedmont Basin, Nachod Basin 
and Orlica Piedmont Basin (cf. Żelaźniewicz & Aleksandrowski 2008). 
It is assumed that the most important aspects of the contemporary geological structure of the 
Sudetes (i.e. Sudetic Orogen) were formed during two periods of particularly important tec-
tonic transformation of the area, during the Bretonnian (~352-347) and Sudetian (~328-324) 
phases, and that they were strengthened by the syntectonic granite intrusions during ~347-
315 (Visean-Westphalian). In relation to the above, the sedimentary records comprise two 
possible palaeographic periods which can be reconstructed: pre-Sudetic (pre-orogenic and 
synorogenic) and Sudetic (post-orogenic). The products of the pre-orogenic basin constitute 
the lower part of the Kaczawa Unit (K). In the synorogenic basins, sediments of the upper 
part of the Kaczawa Unit and Świebodzice Unit (BSi) as well as the Bardo Unit (BBi), and the 
oldest sediments of the Intra-Sudetic Synclinorium (the initial Intra-Sudetic Basin) (ISBi) were 
deposited. Post-orogenic basins include the Intra-Sudetic Basin (ISB), Karkonosze Basins, 
i.e. Vrchlabi and Trutnov (VB, TB), Nachod Basin (NB), Orlica Basin (OB) and the Upper 
Nysa Kłodzka Basin (NTB). The current position of the Sudetic basinal structural units and 
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Sudetic basins in relation to the most important structural units of the pre-Variscan basement 
(southern and eastern part of the Izera Block (SI, EI), Orlica-Śnieżnik Dome (O, S) and the 
Góry Sowie Block (GS)) as well as the facies variability and palaeogeographic recons-
tructions indicate the possibility of permanent extensional development of the Sudetic region, 
which started in the Tournaisian and continued till the Neogene (Fig. 1) (Don & Wojewoda 
2005; Wojewoda 2007 & 2009 a, b & c; Cacoń et al., 2009). At the same time they put a 
question mark on the local meaning of the orogenic phases already mentioned above, which 
are a result of the so-called tangential pressure forces. At the same time they also question 
the previous understanding of the mechanics of the Sudetic orogeny. 
The model of extensional evolution of the Sudetes does not exclude periods of basin inver-
sion in its literal meaning, i.e. a relative inversion of the basin areas and the areas of sedi-
ment supply. The idea of kinematic inversion on the most important fault planes in the 
Sudetes is unclear and poorly documented. The extensional model of the evolution of the 
Sudetic region clearly indicates the high importance of two main fault systems which have 
behaved uniformly from the end of the Devonian. These are the Intra-Sudetic Tensional Zone 
(ISTZ) and the South-Sudetic Shear Zone (SSSZ) (Fig. 2). The rhomboidal sub-basins VB, 
TB and NTB are clearly related to the strike-slip regime within the SSSZ. The ISB is a poly- 
genic and multistage basin which started and developed within the ISTZ. The basinal units 
SB and BB are related in their paleogeography and facies to the areas of the Fore-Sudetic 
Homocline and East Sudetic Basin (ESB) respectively, and they used to represent the margi-
nal zones of those basins. 
The Poříčí-Hronov Fault Zone (P-HFZ) represents one of the fault systems inside the SSZ 
and it is closely related to the extensional evolution of the ISB since the late Devonian to 
early Triassic and of the Intra-Sudetic Synclinorium since the late Cretaceous till now. P-HFZ 
constitutes the northern marginal fault system for the rhomboidal pull-apart basins related to 
the SSZ (VB, TB, NB and UNKT) which form together basin successions – , i,e. South Sude-
tic Basin Successions (SSBS) (Fig. 2). Local reverse faults that occur on the boundaries bet-
ween TB, NB and ISB can be explained by local transpression induced by irregularities of the 
P-HFZ plane in relation to the main direction of the regional dextral sense of shearing (cf. 
Wojewoda 2007 & 2009 a, b & c). 
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Rapid regional warming has been observed in the Antarctic Peninsula region during the past 
50 years. The interdisciplinary research project IMCOAST aims to investigate climate related 
changes and their impact on the marine environment in Potter Cove, King George Island. In 
order to draw conclusions about former conditions and to assess the impact of climatic 
changes on future environments, it is essential to examine the present marine coastal 
system very thoroughly. Hydroacoustical methods are increasingly being used in marine 
sciences, since they provide the opportunity to map large areas in a shorter time than by 
conventional techniques, such as grab sampling or diving.  
The goal of this study is to create spatial high resolution maps of Potter Cove that give infor-
mation about habitat types based on hydroacoustic data. A zodiac survey of the area was 
carried out during the first field campaign in austral summer 2010, including the recording of 
sidescan sonar profiles and the recovery of 136 undisturbed sediment surface samples. The 
sonographic images reveal structures such as plough marks, boulders and sinkholes that are 
classified visually, thereby providing information on seafloor morphology. Granulometry 
analyses were performed on the sediment samples in order to estimate the grainsize distri-
bution in the cove. They were classified into different groups through a hierarchical cluster 
analysis and could be linked to certain geological processes present in the study area. The 
results from another study on a sediment core at the entrance of Potter Cove shows striking 
similarities in the grain size distribution with certain clusters. This might give a hint towards 
past environmental conditions in Potter Cove.  
The focus of the next field campaign will be to determine the roughness and the hardness of 
the seafloor using a single beam acoustic ground discrimination system. In combination with 
the sonographic images and the grain size classification, it is intended to produce a benthic 
habitat map of Potter Cove. If the relationship between benthic communities and the 
surrounding environment are well known, then these habitat maps can be linked to biological 
information, what might play a decisive role in ecosystem modelling, management of marine 
protected areas and for monitoring approaches.  
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The Middle Triassic limestone bedrocks of the Upper Silesian Upland displays numerous 
paleosinkholes developed in reefal and bioclastic carbonates of the Lower Muschelkalk. The 
sinkholes range from 10 to 150 m in diameter and attain 30 metres in depth.  
The sinkholes are filled by variegated clayey and sandy clastics, commonly with lignites. The 
latter are lining the bottom and sidewalls of the depression or form layered intercalations 
between the clastic fill. Other common component are iron hydroxides (limonite) forming 
irregular agglomerates exploited in prehistoric and medieval ironworks. 
The karstified Muschelkalk carbonates show disintegration at the contact with the sinkhole 
fill, giving a poorly cemented micritic powder. Commonly the sinkholes walls are lining with 
cherty coat.  
According to palynological studies the sinkholes developed in Middle Miocene under a warm 
and humid climate. Intensive karstification resulting in the development of runnelled land-
scape with numerous sinkholes. As the corrosion reached the impermeable horizons of the 
underlying marls, free circulation of vadose water stopped and meteoric water became accu-
mulated in the sinkholes, giving rise to pond and swamp environments. Moreover, the 
plugging was promoted by impermeable clay residuum, as the end product of karstification of 
the hosted limestone. As a result, the clastic and organic debris accumulated in the ponds, 
up to complete filling of the depressions. 
Presently very similar swamp environments with water-filled sinkholes occur in the Missis-
sippi River delta, Florida, Georgia, North Carolina and the Gulf of Mexico coast. 
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Lacustrine sediments from Bernshäuser Kutte, a small karst lake in southwestern Thuringia 
(central Germany), represent a high resolution environmental archive for the late Holocene. 
A sediment piston core as well as several gravity cores were retrieved to establish a compo-
site profile with a total length of 7.36 m. After description, cores were documented photogra-
phically. Magnetic susceptibility of each core was measured at a resolution of 4 mm. RGB 
and grey scale values were extracted from core pictures and transformed into the L*a*b* 
colourspace. Analyses were complemented by the establishment of a chronology with AMS 
radiocarbon ages from two samples of leaf material.  
According to the dating results, the record covers the last ~580 years which corresponds to 
an average sedimentation rate of 13 mm a-1. The sediments show a dichotomy of colour. 
While the topmost 50 cm of the profile are black, because of a high amount of organic matter 
and Fe-sulphides, the remaining profile consists of reddish clayey and silty sediments which 
are frequently interrupted by sandy event layers with thicknesses of up to ~20 cm. Colour 
analyses clearly demonstrate the colour dichotomy, as the parameter L* (Brightness) 
correlate with the black layers and thus with the concentration of organic matter. Magnetic 
susceptibility (k) values range from -14·10-6 to 217·10-6 SI. Minima of k correlate with sand 
layers and maxima with smaller grain sizes. This fact might be explained with the high 
amount of diamagnetic quartz in the sand layers as well as the high amount of paramagnetic 
clay minerals in the clayey/silty layers. The preliminary age-depth model exhibits a 
decreasing sediment accumulation over time, what might be interpreted as a consequence of 
reforestation. Probably sedimentation conditions changed over time because of increased 
human influence. Thus, the blackish part of the profile might be linked to the use of fertilizers. 
The large sand layers occurring within the record might be related to climatic events, 
especially of intense rain followed by intensified erosional processes in the catchment.  
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